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rubber-lined 
pumps 


for their Concentrator 
at Toquepala 


General view of 
Concentrator 


Typical pump installation at Toquepala 
Write for Centriseal Brochure No. 557 


THE ALLEN-SHERMAN-HOFF PUMP CO. 
Dept. B—P.O. Box 635, Paoli, Pa. 


Representatives throughout the World 
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Here’s Why HYDRA- BOOMS 
make BETTER JUMBOS 


Ingersoll-Rand Hydra-Booms are hydraulically-oper- 
ated drill mountings that are designed and byilt not 
only for greatest ease of operation, but for maximum 
safety and dependability as well. Check and compare 
these Hydra-Boom features — then make sure your next 
jumbo has all these advantages for faster, safer drilling. 


1. HOSE SHIELD welded to boom, protects air and hydrau- 
lic hoses against damage. Simpler, neater and safer. 


2. SAFETY-LOCK CYLINDERS — big, powerful, double-acting 
for fast operation in either direction. Safety-lock 
check valves prevent creeping or dropping of booms. 


3. BOOM-MOUNTED OR REMOTE CONTROLS—can be 
mounted wherever desired. For fully centralized oper- 
ation, they can be combined with remote drill controls. 


4.HYDRAULIC JUNCTION BOXES— short hydraulic con- 
nections from end of boom simplify replacement in 
case of wear or damage. 


5. POWER DUMP & SWING—separate cylinders move 
drill guide to any position at the touch of a control 
valve. 


6. PROTECTIVE SHIELD over end of drill-feed extension cyl- 
inder prevents damage to the hydraulic connection— 
otherwise a vulnerable spot. 


7. SCREW OR CHAIN FEEDS—Ingersoll-Rand can supply 
reversible aluminum-shell screw feeds from 30” to 
144”, as well as air-driven chain feeds to any practical 
length. 


8. FULL LINE OF HEAVY-DUTY DRIFTERS— with the right 
combination of weight, power and bore size for any 
application. 


. TRAVELING CENTRALIZER prevents whipping and fatigue 
of drill steels, assuring substantially longer rod life. 


In addition, Ingersoll-Rand has pioneered in the de- 
velopment of the following equipment for tunneling 
and mining jumbos and can meet your exact require- 
ments for any job. 


BURN-CUT “PACKAGE” — Ingersoll-Rand Downhole 
Drill, air-powered rotary head, chain feed and large- 
diameter Carset bit for drilling a central burn cut. 
Permits pulling longer rounds and gives improved 
fragmentation with less powder. 


AIR PREHEATER — Specially designed electric heating 
units pre-heat the drilling air, eliminating fogging at 
the work face, promoting safer working conditions 
and providing better drill lubrication. 


Ask your Ingersoll-Rand engineer 
for complete information. 


Ingersoll-Rand | a 


10345 11 Broadway, New York 4, N.Y. 


A CONSTANT STANDARD OF QUALITY IN EVERYTHING YOU NEED FOR DRILLING ROCK' 
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Mining 


Calendar 


National Western Mining Conference 
and Exhibition. Denver Hilton, April 21- 
23 


Southwest Metals & Minerals Confer- 
ence, AIME, Los Angeles, Calif., April 


21-23 


62nd annual meeting, Canadian Insti- 
tute of Mining and Metallurgy, Royal 
York Hotel, Toronto, Ontario, Canada, 
April 24-27 


Gold and Money Session, 1960 Pacific 
Northwest Metals & Minerals Confer- 
ence, AIME, Portland, Ore., April 28-30 


15th Industrial Waste Conference Pur- 
due University, Memorial Union Build- 
ing, May 3-5 


Uranium Section, Moab AIME, sympo- 
sium, Moab, Utah, May 6-8 


36th Annual Conference, Lake Superior 
Mines Safety Council. Hotel Duluth, 
Duluth, Minn., May 19-20 


American Society of Mechanical Engi- 
neers, Oil and Gas Power Div., Hotel 
Muehleback, Kansas City, Mo., May 
23-26 


International Congress on Research into 
Ground Control and Rock Mechanics, 
Paris, France, May 16-20 


Wyoming Mining Association, Jackson 
Lake Lodge, Wyo., June 10-11 


XXI International Geological Congress, 
University of Copenhagen, Denmark. 
American Geological Institute, 2101 
Constitution Avenue, N.W., Washington 
25, D.C., Aug. 15-25 


International Mining Congress, Hun- 
garian Mining & Metallurgical Society, 
Budapest, Sept. 12-18 


Rocky Mountain Minerals Conference, 
Salt Lake City, Utah, Oct. 5-7 


American Mining Congress, annual meet- 
ing, Las Vegas, Nev., Oct. 10-13 


Coming Up 


Surinam—A _ story with pictures and 
maps of the comprehensive effort being 
put forth by a young nation to open its 
frontier. In next month’s issue. 


The World of Copper—Two different 
copper mines in the Southwest improved 
output, one by a switch in haulage tech- 
nique, the other by bringing closer con- 
trol to the casting wheel. 


And in June—The annual guidebook is- 
sue, a symposium in print on the new 
and valuable in mining and processing 
technology. 
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TIPS ON THE CARE, MAINTENANCE AND SELECTION OF V BELTS FOR INDUSTRY 


BFG V belts have 40% greater 
horsepower rating, cost no more 


All B.F.Goodrich V belts now have 40% 
greater horsepower rating. This higher 
capacity rating was formerly found only 
in high capacity belts, but now costs no 
more than ie rmer standard belts. This means 
that lighter, more compact, and lower 
cost drives can now be used, because 
these B.F.Goodrich belts carry the horse- 
power needed for efficient drives using 
fewer belts at standard belt prices. 


9 V belts can now do work of 13. 


What caused these failures? 


Answer: Prematurely worn sides are 
caused by grit, dirt or any such abra- 
sive contact. Misalignment often causes 
wear on one side only. To prevent, 
align the sheaves, checking with straight- 
edge or cord. Keep belts and sheave 
grooves clean. 


L 


Answer; Belt put on improperly, or for- 
eign objects fell into groove to rupture 
cover fabric. To prevent, move motor 
toward driven sheave when replacing 
belt. If rupture was caused by foreign 
object, protect belts with a cover. 








BFG double matching program keeps V belts matched 
during the life of the drive 


Double-matching assures you that a 
set of B.F.Goodrich V belts are of equal 
length when installed and will stay uni- 
form in length for the life of the belts. 
When V belts of different lengths are 
put on the same drive, longer belts loaf, 
while shorter ones carry all the load 
and fail quickly. B.F.Goodrich double- 
matched belts are measured twice for 
uniform length, once when manufac- 
tured and again after storage. Only 
belts that are of equal length when 


manufactured and after storage are | 


grouped into sets. 

Belts that are grouped into sets are 
tied together with a tag which gives the 
date when belts were matched. Belts 
which have been in storage over a year 
and ‘‘tag ends”’ are returned to BFG for 
replacement to make sure that your dis- 
tributor always has a fresh stock of 
double-matched belts. 


How to protect against static 


electricity in V belt drive 
Static electricity is developed on every 
V belt drive. If there is an explosive 
atmosphere under certain conditions it 
can trigger an explosion. 

Various means are used to get rid of 
this static charge. The most reliable 
method is in the use of static conduct- 
ing V belts which are grounded to both 
the motor and the driven unit. 

But unless the motor and the driven unit 
are properly grounded there can be no pro- 
tection regardless of the type of static con- 
ducting V belt used. 

Static conductivity in a V belt is 
made possible by special compounds 
used in the cover. Because cover wear 
reduces the belts’ ability to conduct 
static, drives should be inspected fre- 
quently. Any belts showing cover wear 
should be replaced iene. With 
any set of V belts, it is good practice 
to replace the entire set. 

When ordering BFG Multi V belts, 
“static conducting”’ belts must be spec- 
ified and cost slightly more. All BFG 
Maxipower V belts are static conduct- 
ing and heat and oil-resistant at no 
extra cost. 


B.EGoodrich v belts 
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DOUBLE MATCHED SET OF 


V-BELTS 


2) 3-075 6-7 OC @ 
11 12 13 14 15 16 17 18 19 20 


SIZE ORDER NO. DATE MATCHED 


Here’s the tag which goes on each set of 
double-matched belts, giving exact date 
belts were matched. 


The Question Corner— 


What 
is 
a 
Grommet 
"4 
belt? 


Grommet construction is exclusive in 
B.F.Goodrich V belts. Grommets are 
two extra strong cord loops, inside the 
belts, like twisted cables, except they 
are endless. Unlike ordinary belts, there 
are no center cords in the Grommet 
belt, so it is more flexible, can “give” 
temporarily and absorb shock loads. 

Let your B.F.Goodrich distributor 
show you how this higher capacity, 
longer belt life, ability to stand hard 
use, can reduce your V belt costs per 
year and make other savings in operat- 
ing and maintenance costs. 


Ask a factory-trained specialist 


For help in selecting V belts for any 
kind of service, call the man who is a 
specialist in V belts—your B.F.Good- 
rich distributor. He can help you cut 
costs by getting longer life from your 
V belt drives. B.F.Goodrich Industrial 
Products Company, Dept. M-796, Akron 
18, Ohio. 
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Southern Peru's New Copper Mine—Toquepala 

The 12-page color section which forms the first part of the Toquepala story 
is more than a dramatic rendering of a dramatic story. It is also, E&MJ 
hopes, a showcase of U.S. industry abroad—a portrayal of the responsibility 
which the mining industry feels when it aids in the mineral development 
of another nation. 

As a magazine of, and for, the mining industry, we have no desire to 
indulge in a propaganda battle with jingoist factions. Hence, there is no 
preachment in the Toquepala article. The story is the making of a mine 
and a community through cooperation. The Peruvian government's cooper- 
ation literally created the dream of Toquepala; the fusion of some of the 
newest and best technical ideas of four major mining companies brought 
that dream to life. 


The Operating Portfolio—Technology at Toquepala 

Our first visit to the barren stretch of coastal land which was to become 
Toquepala was made by E&MJ's chief editor in early 1957. In fact, the 
photos in this issue which show U.S. specialists training Peruvian workmen 
were taken at that time. .segotiations with officials of the government of 
Peru and with the four companies which make up Southern Peru Copper 
Corporation began in earnest about 10 months ago. Requests for specifica- 
tions and drawings, for process flowsheets and detailed descriptions were 
graciously fulfilled four, five and six months ago. 

E&MJ's own art department laid out and rendered the drawings for 
publication and another three-week visit at the mine site was arranged, 
this time in company with Ray Manley, one of the nation's top color 
photographers. 

Cooperation and hospitality above and beyond the traditional level of 
the mining industry were extended as each piece of the story was re- 
searched, photographed, studied and written. Men who were deeply 
engrossed in the painstaking shakedown of a major copper mine and plant 
took time to check a fact or a statement, to answer an involved question. 
The mill was thrown open all day Sunday to permit long-exposure color 
pictures of machines which could not be photographed in motion. 

The Peruvian Air Force authorized a special flight to approach security 
areas so that aerial photos of the mine and plant could be taken. 

To all, from the management and personnel of Southern Peru to the 
artists and printers who were inspired by the photographs and content of 
the article to court perfection in their jobs—our thanks. 


Pilot Plant Symposium at Jamshedpur 

Leading authorities on pilot plant operations from all over the world con- 
verged on India's National Metallurgical Laboratory several weeks ago to 
discuss progress in ferroalloys, beryllium, vanadium, titanium, lead and 
other metals. A brief roundup of the session appears on the opening pages 


of This Month in Mining. 


Geological Survey Offices Around the World 


Through the courtesy of GeoTimes, the mailing addresses of the official 
offices of geological surveys for the major mineral nations have been 
brought together as an aid to exploration men. 

A Note About the Cover 

This month's presentation of the Toquepala story is highlighted with a 
photograph of an Aero Service relief map of Peru and an overlay of color 
to identify the new project. 





Little Trammer—Operating weight 1.7 
tons, tractive effort 500 Ibs, speed 4 mph. 


Titan BN—Operating weight 3 tons, 
tractive effort 800 lbs, speed 4 mph. 
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Titan ANX—Operating weight 4 tons, 
tractive effort 1600 Ibs, speed 3.25 mph. 


Standard AX—Operating weight 5 tons, 
tractive effort 1900 Ibs, speed 4 mph. 


Standard AX—Operating weight 6 tons, 
tractive effort 3600 lbs, speed 4 mph. 


Mancha specializes in fitting the 
locomotive to the job. 
Let us know your requirements. 
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MANE} & 
storage 
battery 
locomotives 


... A complete range of 
sizes for practical, low cost 
haulage service in metal 
and non-metallic mines. 


Standard ABX—Operating weight 7 tons, 
tractive effort 2000 Ibs, speed 4.25 mph. 


Hercules BX—Operating weight 9 tons, 
tractive effort 4000 Ibs, speed 6 mph. 


MANCHA LOCOMOTIVE 


DIVISION GOODMAN MANUFACTURING COMPANY 


Halsted Street and 48th Ploce * Chicago 9, Illinois 
Cable Address: Mancha, Chicago 
Mancho representatives are located in principal mining areas throughout the world. 





MINING 


The following news items are reprinted 
substantially as they first appeared in 
the AMERICAN JOURNAL OF MINING, 
the publication which subsequently be- 
came the ENGINEERING & MINING 
JOURNAL. The column will appear in 
this space monthly. 


SILVER CITY, IDAHO, MARCH 1866 
—Of all the silver ledges ever seen 
by man the Poorman no doubt is the 
richest . . . Four weeks working 
yielded the handsome sum of half a 
million dollars, when litigation began, 
stopping the daily yield of this mam- 
moth deposit. Layer after layer of 
great sheets of silver are found in 
it; as jelly is to bread, so silver is 
to this rock. 


MASSACHUSETTS, MARCH 1866— 
A vein of gold-bearing quartz dis- 
covered in western Massachusetts 
promises to be remunerative under 
judicious working. Operations on 
Diamond Hill Lode disclosed in one 
sample the presence of gold at the 
rate of 2 ounces, 4 pennyweights, 614 
grains, to the tun of gross material; 
or $49.64 per ton. 


BRITISH COLUMBIA, MARCH 1866 

On French Creek a French half- 
breed took up a claim late in the 
season. It yielded wonderfully. He 
took out as high as $100 to the pan 
and before he quit work made over 
$5000. He crossed the line with his 
money, but at Fort Sheppard had to 
pay export tax on his gold. 


NEVADA, MAY 1866—An assayer 
recently returned from a prospecting 
tour of Nye and Esmerelda counties 
expresses astonishment at the wonder- 
ful richness of the new mines. Next 
week Governor Blaisdel, with a small 
cavalry escort and a company of prac- 
tical miners, will start on a prospect- 
ing tour through those counties. 


NEVADA, JUNE 1866—The Reese 
River REVEILLE reports that at Battle 
Mountain prospectors have unearthed 
and located six ledges of huge dimen- 
sions and uncommonly rich miner. 
One of them named the Virgin—un- 
developed of course—is represented to 
be fully thirty feet wide, and a mass 
of copper; and another called Mary 
Louisa, of equal proportions, and ex- 
hibiting a similar rich quality of ore. 


This month in 
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Toquepala— 


A Formula for Resource Development 


Toquepala is presented in full color with supplemental technical port- 
folio to portray a truly magnificent mining enterprise, and to reflect 
credit to the men in government and industry, and the participating 
companies responsible for bringing this major Peruvian copper project 
into production. 


Technologically, Toquepala is unique. From exploration phase to 
first pouring of blister copper, companies participating in Southern 
Peru Copper Corporation have contributed engineering and produc- 
tion skills and talents which grew out of many years of successful 
operation in the U.S. and Latin America. Initial exploration work 
by engineers and geologists of Cerro de Pasco Corp. and American 
Smelting & Refining Co. revealed the potentialities of the area. Strip- 
ping and mining methods developed at Phelps-Dodge’s pits at Bisbee, 
Ajo and Morenci provided patterns for open-pit planning at Toque- 
pala. Modern design and construction features built into the metal- 
lurgical plants at Newmont’s subsidiary at San Manuel received 
further application in the mill and smelter at Toquepala. The sus- 
pended arch reverberatory furnace, first used in the U.S. at Asarco’s 
Tacoma smelter, and the casting wheel designed by Asarco’s Western 
Engineering group are but a few of the many technological contri- 
butions of the participating companies. 


The story of Toquepala is presented in color and considerable 
graphic detail to emphasize the fusion of technology that makes the 
operation a model copper project. 


When first studies of the economic feasibility of Toquepala were 
made, three critical problems became apparent: 


1. Because of the remoteness and undeveloped character of the area, 
investments to launch the project would be of staggering proportions. 
2. Assuming that funds could be raised, the project could only be 
successful if an equitable working agreement could be formulated 
with the Peruvian Government recognizing the great risks involved 
as well as the interests of the Peruvian Government and people. 


3. Once financed, the project would have to proceed without hitch 
from the construction stage to production. 


The Toquepala story tells how these imposing problems were 
resolved. It is also our hope that the international mining audience 
will read out of the Toquepala story a formula for cooperation be- 
tween governments and industries for the development of resources 
to the mutual benefit of all participants. 


To many countries now striving to change their status from that 
of an under-developed nation to a “nation under development,” we 
recommend careful study of the Toquepala formula. Through the 
observance of a few fair and sensible rules, there can be more new 
projects as attractive and impressive as Toquepala. 
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Tips for more 
efficient maintenance 
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DO- IT-YOURSELF LUBE RIG TRAILER 


Maybe you’re aware of all the advantages of a mobile 
lube rig, but just don’t want to tie up a truck for this 
purpose. Or, perhaps you’d like a supplementary rig. You 
can solve either problem neatly by mounting your field 
lubricating equipment on a standard 5-ton farm trailer. 
That way, you can take your whole Simplified Lube Plan 
out into the field where it’s needed, without costly dead- 
heading back to a fixed service point—and you can move 


IDENTIFY THE FUEL YOU WANT 


Let one absent-minded maintenance man put gasoline in 
your diesel tank and as the fliers say “you’ll be bailing out 
over Denver.” It’s happened. Best way to avoid its hap- 
pening to you is to mark your fill cap “Diesel Fuel” or 
“Gasoline”. Then nobody should make any mistakes. 


TEXACO LUBRICATION ENGINEER 


Every month we’ll bring you a batch of 
“sleepers,” 
where big savings in money and time 


little angles, so easy to overlook, 


the lube rig just by hitching it to any truck, so it’s just as 
mobile as a truck-mounted rig at much less cost. And 
here’s a bonus: by hitching your lube rig trailer to a bull- 
dozer, you can take field service to spots that wouldn’t be 
accessible to a regular truck. 

Trailers for this purpose, as well as tanks and pumps, 
are all standard items you assemble yourself to meet your 
own requirements. 


..- when you 
put fresh 
grease in 
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TRACK-ROLL ENEMY No. 1—SAND 


If you’re operating a crawler-tractor in sandy soil, the 
best way to keep sand from getting into the track-roll 
bearings is to keep purging them with fresh grease. Track- 
roll bearing seals are especially designed for this type of 
purge-lubrication, and the grease that comes out around 
the edges of the seal during lubrication carries the sand 
out with it. 


Tune In: Texaco Huntley-Brinkley Report, 
Mon. Through Fri.-NBC-TV 


can be made. But month in, month out, your 
local Texaco Lubrication Engineer is the best 


source of money-saving lubrication ideas. 
Don’t forget that “Lubrication is a major 
factor in cost control.” 

Texaco Inc., 135 East 42nd Street, 
New York 17, N. Y. 
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Throughout the United States 
Canada + Latin America * West Africa 





FINE ORE HEAVY MEDIA DORRCLONES . 


DSM DRAINING SCREENS 
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For the beneficiation of mineral ores ... metallic and non- 
metallic, the Dorr-Oliver Heavy Media Process represents 
one of the most significant advances over conventional 
methods for ore beneficiation since the basic application of 
the sink-float process. 


Embodying, and emphasizing, compact high volume components, the D-O proc- 
ess stresses improved metallurgy. Media loss can be reduced as much as 80 
percent. Illustrative of this, and heart of the process is the DorrClone® as a 
separatory vessel and the Dorr-Oliver DSM® Screen for feed preparation, 
medium draining and tramp service. Application of the DorrClone extends the 
size range of ore handled by the cyclone heavy media process to minus 2%” by 
plus 65 mesh. The marked superiority of the DSM Screen for high capacity 
wet screening of material in the 8 to 100 mesh range has been proven in numer- 
ous fields of application. 

Whether contemplating new plant construction, conversion of existing facili- 
ties or the exploration of new fields of application, the improved flowsheet 
of the Dorr-Oliver Heavy Media Process warrants investigation. For complete 
information write for a copy of bulletin 7110. Dorr-Oliver Incorporated, Stam- 
ford, Connecticut. 


»*"DORR-OLIVER 
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coop#vear’ A MODERN RIM FOR 


The New Earth-Mover 


40% Stronger-only 6% Heavier 


Today’s earth-movers are carrying bigger loads Mover Rims. Although 40% stronger, these new 
than ever—and moving them faster, too. rims are only 6% heavier. 


To meet the added strain imposed on rims, With Goodyear rims you enjoy such added bene- 
Goodyear, long-time leader in rim development, fits as a heavy-duty bead seat band driver—to 
has introduced a complete new line of Earth- prevent slipping under severest operating 


Buy and Specify RIMS by de aa 2% *») 
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TODAY'S MASSIVE LOADS 


Only Goodyear Rims 
have Bond-A-Coat Finish, 
for lasting protection 


against rust and corrosion 


conditions, And you get the positive air seal 
provided by Goodyear’s famous Tru-Seal. 


Goodyear makes rims in widths up to 37” and 
in diameters up to 49”. To prevent premature 
tire and rim failure, it pays to buy and specify 


<a More tons are carried 
e on Goodyear Rims 
IY than on any other kind 
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rims job-fitted by Goodyear. See your local rim 
distributor, or write: Goodyear, Metal Products 
Division, Akron 16, Ohio. 


Send for Free Goodyear Rim Catalog 


—84 pages of facts and pictures on Goodyear's 
complete line of rims for every type of vehicle 


GOoOD/sYEAR 


Tru-Seal—T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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Big Advantages of 
EUCLID’S TC-12 


Twin-Power Crawler 


Functional ‘‘years ahead’ design, combined with unequalled power, makes the 
new series TC-12 the best all-around performer in the big tractor field. Its big 
power and big performance helps beat the pinch on profits...on every kind of 
big tractor work. Check these cost-cutting features: 


Twin Engines with a total of 425 net horsepower... 
separate Torqmatic Drives each consisting of torque 
converter and semi-automatic transmission...more work- 
ability for heavy dozing, ripping, push-loading and 
towing than any other ‘super’ tractor. 


independent Track Drives give the big TC-12 almost 
unbelievable mobility and maneuverability. With its sep- 
arate power train and Torqmatic Drive, each track can 
work all the time because its power and speed is indi- 
vidually controlled. Operator has immediate, positive 
control for quick turns and side slope work. 


Rigid Track Alignment is constantly maintained because 
each track is positioned to its main frame...each half 
of the tractor oscillates on a big diameter transverse 
shaft which provides maximum traction in rough going 
and increases track life. The tractor can be easily split 
into two halves for transport from one job to another. 


Fast, Easy Operation is achieved by the separate Torq- 
matic Drives and simple controls. There’s no master 


BY 
ei 
GENERAL 
MOPORS 


p 


EUCLID 


clutch...changes from one speed range to another are 
made under full power. Excellent visibility front and 
rear, and comfortable operator's seat, help to increase 
productive capacity. Good machine balance and sta- 
bility, and “fast on its feet’’ performance, make the 
TC-12 unequalled for any big tractor work. 


Service Accessibility that cuts downtime to a minimum 
is a feature of TC-12 design. Unitized assembly of con- 
verter, transmission and drive case components permits 
fast servicing or replacement without major tear-down 
of other parts. For example, both drive sprockets can 
be removed or replaced in about one-third the time 
required for the same work on a competitive big tractor. 
Planetary final drives can be serviced without breaking 
track or pulling sprocket. 


Whatever the job, if it's a big tractor application the 
Euclid TC-12 will bring the best return on investment... 
the Euclid dealer in your territory can prove it! 


EUCLID Division of General Motors, Cleveland 17, Ohio 


EUCLID EQUIPMENT 


FOR MOVING EARTH, ROCK, COAL AND ORE 





Whatever your drilling needs—underground 
or on the surface, exploration or blast holes, 
shallow or deep drilling with air, water or 
mud—you'll find that Christensen Diamond 
Bits are your assurance of drilling at “less 
cost per foot.” 

Christensen Diamond Bits cut straighter 
holes, last longer and cut even the hardest 
rock economically. 


“Less cost per foot.” 


ARISTENSEN sistns 


MAIN OFFICE AND PLANT 1937 SOUTH 2nd WEST 
P. O. BOX 387 SALT LAKE CITY, UTAH 
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Custom designed by 
Christensen for your 


drilling requirements 


And, regardless of your job location or scope 
of operations, there’s an experienced Chris- 
tensen field consultant available to recom- 
mend the right “custom designed” bit for 
your job. This means that you can be con- 
fident that the diamond size and pattern, 
waterways, matrix hardness and bit style 
correctly meet your drilling conditions. 


To obtain faster pene- 
tration, straighter holes, 
better diamond usage, 
unequalled service and 
experienced consultation, 
contact Christensen. 





How far will a Yieldable Set yield? 


In any discussion of the Yieldable Arch or Ring, the 
question is invariably asked: How far will the Arch 
yield? Answer: It is not unusual to have a Yieldable 
Arch set yield until the legs almost touch each other 
at the center. 


Gives Ground Chance to Settle 


That’s the whole point of the Yieldable Arch; it is 
normal for the joints to yield. It’s the old technique of 
letting the enemy beat himself. By gradually ‘“‘giving”’ 
under excessive pressures, the Arch gives the overbur- 
den a chance to settle into a natural arch of its own, and 
thus bring forces into equilibrium. As soon as stability 
is reached, the Yieldable Arch holds the line. A set of 
Arches consists of curved, U-shaped sections nested 


BETHLEHEM STEEL Gia 


together and overlapped enough to permit clamping 
with two U-bolt clamps at each joint. The clamps con- 
trol the degree of tightness, and permit yielding when 
the forces exceed the load for which the joint was in- 
tended. Each Yieldable Arch set is tied to adjoining 
sets by means of horizontal struts, which add lateral 
rigidity to the structure. 


Usually Pays for Itself in a Year 


Besides increasing mine safety, the Yieldable Arch offers 
high salvageability, and usually pays for itself within its 
first year of service. A Bethlehem engineer would like to 
discuss the application of the Arch to your roof problems. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 
atlas) 
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Held down “impossible” job for months vs. days 


They were asking the “impossible” at this big West 
Coast mine. The hose used in their big beneficiation 
plant must be tough enough to handle the flow of 
murderously abrasive iron-ore slurry. Yet it still must 
be flexible enough to follow a twisting, bending course 
down from the top of the seven-story structure. 


So it’s little wonder their first hose sprang numerous 
leaks almost immediately — was finished completely in 
about 45 days. It wasn’t until the G.T.M. — Goodyear 
Technical Man—recommended his special ore-carrying 
hose that they got satisfactory service. 


In fact, the G.T.M.’s hose has been so successful that 
the company’s purchased over 4,000 feet of it to date. 


HOSE FOR ALL INDUSTRY BY 


Goo 
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It’s been on the job over 12 months now — completely 
mastering this extra-tough job. 


So once again, the G.T. M. has proved that the “‘impos- 
sible” often boils down to right hose — and the right 
recommendation. Make sure you get both—by contact- 
ing your Goodyear Distributor —or writing Goodyear, 
Industrial Products Division, Akron 16, Ohio. 


IT’S SMART TO DO BUSINESS with your Goodyear Distributor. 
He can give you fast, dependable service on V-Belts, Hose, 
Flat Belts and many other industrial rubber and non- 
rubber supplies. Look for him in the Yellow Pages under 
“Rubber Goods” or “Rubber Products.” 


| GOODYEAR INDUSTRIAL PRODUCTS | 
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NOW-YOU GET CLEANER 
ENGINE PARTS, LONGER 
ENGINE LIFE BECAUSE 
OF THIS MAJOR ADVANCE 
IN LUBRICATING OILS 
SUPER RPM DELO SPECIAL 


. 


a 
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CLEANER PISTONS AND RINGS... GREATER ENGINE PROTECTION... LOWER MAINTENANCE COSTS! 


a 
> 


RPM DELO Oils have been quality leaders in the lubricant field for over 25 
years—the most popular dual-purpose engine lubricants ever developed. 


Now, Super RPM DELO Special Lubricating Oil sets a new standard of 
quality. Developed ahead of diesel engine design, it upgrades performance in 
your diesel and heavy duty gasoline engines—thoroughly tested in the labora- 


tory and under the most severe field conditions. It is particularly effective for 
mixed fleet operations. 


Super “RPM DELO” Special is compounded with Detergent-Action addi- 
tives, corrosion and oxidation inhibitors and defoaming agent. These built-in 
properties more than double its over-all compounding effectiveness, assure 
cleaner pistons, rings, and valve lifters, greater engine protection. In per- 
formance it surpasses Supplement #1 level oil and results in longer trouble- 
free engine life with lower maintenance costs. 


For longer engine life, real engine economy, ask your local representative about 
Super “RPM DELO” Special, or write any company listed below: 


STANDARD OIL COMPANY OF CALIFORNIA, San Francisco 20 + STANDARD OIL COMPANY OF TEXAS, El Paso 
THE CALIFORNIA COMPANY, Denver, Colorado 
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E&MJ 


PRICES 


MARKETS 


AT HOME 


LABOR 


ABROAD 


OUTLOOK 


ANNUAL AVERAGES —1920-1960 


E&MJ WEIGHTED INDEX OF 
NONFERROUS METAL PRICES 
The comparison bese of 100 is 1947-48-49. 
Weights are based on 1922-23-24 prices of 
copper, lead, zinc, tin, aluminum, nickel, silver. 


Top of line indicates price 


1955 1959 JFMAMJJASOND 


Lower copper and tin prices were responsible for a continued drop in 
E&MJ’s nonferrous metals price index from 126.6 for February to 125.9 for 
March. 

a 

Electrical contractors, public utilities, and the coal industry are conducting 
a vigorous campaign to sell electric heating to the public. If this campaign is 
successful, the amount of wiring going into homes and apartments and industrial 
plants will be increased two to three times. 

The volume of publicity releases on the gas turbine has surged impres- 
sively during the past two months. See p 41 for applications of the gas turbine 
for trucks and industrial power. 

Annual reports are more magnificent than ever. Four-color issues by 
Phelps-Dodge, United States Steel Co. and Asarco include sections on new activities, 
management philosophy, commodity economics, research and product develop- 
ment in addition to the usual financial statements. St. Joseph Lead Co.’s report 
contains a liberally illustrated 12-page message from the chairman of the board 
and the president of the company to employees. The financial report analyzing 
receipts from sales and expenditures in layman’s language is particularly note- 
worthy. Anaconda should receive some kind of citation for its 32-page four-color 
supplemental presentation of company activities, from mine to fabricating plant. 
This unique company profile is entitled “This Is Anaconda.” 

Exploration engineers are drilling a deposit containing nickel-bearing 
pyrrhotite near Union, Maine. Dr. R. F. Beers of Troy, N.Y. heads a company 
which is exploring the deposits on claims held under lease from the State of 
Maine. 

Susquehanna Corp. expects to begin uranium concentrate production at 
its new $2.35-million mining and milling facilities in Texas by November 1960. 

> 

Local union territories are flooding the Labor Department with charges 
that union officials are violating the Landrum-Griffin law “bill of rights” section. 
See p 21. 

+ 

Foreign shipments of iron ore to the U.S. totalled a record-breaking 39.9- 
million net tons in 1959. Top sources of iron ore in millions of net tons for the U.S. 
during 1959 were: Venezuela, 15.2; Canada, 15.0; Chile, 4.0; Peru, 2.5; Brazil, 
1.3; and Liberia, 1.2. Imports of iron ore have increased more than fourfold 
during the past decade. 

Construction work is under way on new aluminum producing facilities 
of Hindustan Aluminum Corp., Ltd., in Uttar Pradesh State. The project will 
include a hydroelectric power plant and reduction works with capacity of 20,000 
metric tons of aluminum per year. The $30-million joint venture of Kaiser 
Aluminum International and the Birla interests of India is financed in part by a 
$13.6-million Export-Import Bank loan. Completion of the project is scheduled 
for 1962. 
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NEW TECHNIQUES in beneficiating, smelting and refining 
developed through pilot plants were outlined or proposed by 


NEW pilot plant technological bay opened during the symposium will 
house four plants for development of steel, alloys and refractories. 


THIS MONTH IN MINING 
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delegates to the symposium at Jamshedpur which included top- 
ranking scientists and technicians from all over the world. 


LOW-SHAFT furnace pilot plant produces pig iron 
from low-grade ore and nonmetallurgical fuels. 


Pilot Plant Symposium Draws Scientists to India 


TWENTY-SEVEN papers covering pilot 
plant work in iron and steel, ferroalloys, 
beryl, lead, vandadium, titanium, man- 
ganese, and fuels were presented by top- 
ranking scientists and technicians from 
all over the world at a symposium or- 
ganized by the National Metallurgical 
Laboratory at Jamshedpur, India, Feb. 15 
to 18, 1960. 

The symposium, “Pilot Plants in Met- 
allurgical Research and Development,” 
brought out the need to implement labor- 
atory scale research results in industry 
through the medium of pilot plant scale 
investigations and trials. It was stated 
that such investigations not only permit 
but also condone blunders committed on 
a small scale that can eventually lead to 
success on a large scale. 

Although a major portion of the sym- 
posium was devoted to pilot plants in 
the iron and steel industry, their de- 
velopments in other mining and metal 
industries were also covered. Operating 
as well as proposed pilot plants were 
discussed. 
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Electrolytic manganese and manganese 
dioxide pilot plant investigations were dis- 
cussed by N. Dhananjayan, H. K. Chak- 
rabarti and T. Banerjee of the National 
Metallurgical Laboratory, Jamshedpur. A 
flowsheet depicted the operations in- 
volved from crushing to refining. The 
metal obtained analyzed 99.95% man- 
ganese, and manganese dioxide obtained 
contained about 90% MnOz2 with only 
traces of impurities. The metal has been 
used in research work on stainless steels, 
coinage alloys, brasses, bi-metals, etc. 
with satisfactory results. Manganese diox- 
ide has shown satisfactory performance 
in dry cells. 


Updraft sintering of lead concentrate at 
the Broken Hill Associated Smelters Pty. 
Ltd., Port Pirie, Australia was developed 
from pilot plant investigations, according 
to D. H. Hart, technical assistant to the 
manager of the company. A down-draft 
sintering machine failed to provide suf- 
ficient strength sulphur dioxide necessary 
to make sulphuric acid in a contact plant. 
A new machine was constructed that re- 


versed the air blast and roasted by up- 
draft. It is operating successfully. 


Magnetic roasting of low-grade hema- 
tite ores by low cost gas, as obtained by 
gasification with air, was suggested by 
L. W. ter Haar, process development en- 
gineer, Bataafse Internationale Petroleum 
Maatschappj N.V., The Hague, Holland. 
Mr. Haar described the Shell oil gasi- 
fication process and reviewed its modi- 
fications. He also mentioned a complete 
gasification unit with ancillary installa- 
tions available and gave a survey of the 
economics of the production of gases of 
different qualities for various applications. 
Mr. Haar discussed whether low cost gas 
could also be economically used in direct 
reduction to sponge iron, in which process 
only a limited use of heat exchange seems 
to be possible. 


Testing methods for the agglomeration 
of iron ores were the subject of critical 
comments by Dr. H. Raush and Mr. F. 
Cappel, Lurgi Gesellschaft fiir Chemie 
und Huttenwesen M.B.H., West Ger- 
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many. Pan tests furnish particulars on the 
output, fuel consumption, amount of re- 
turn fines, etc. Other factors such as in- 
fluence of feeding the mixture onto the 
sinter strand, ignition, gas circulation, 
etc. can be ascertained by continuous 
sinter strand tests. The results of such 
tests can definitely be applied to indus- 
trial plants. 


Production of nuclear-pure sintered ber- 
yllium oxide from beryl ore is the ob- 
jective of a proposed pilot plant to be 
built in India. Mr. N. Srinivasan and 
Dr. G. S. Tendolkar, Atomic Energy 
Establishment, Trombay, Bombay, stated 
that the plant will treat about 150 kilos 
of beryl ore and will produce 9 kilos of 
sintered beryllia bricks per day. The plant 
will help in the evaluation of the equip- 
ment performance and operation and will 
give valuable experience in handling of 
toxic materials. 


Recovery of vanadium pentoxide from 
vanadium bearing titaniferrous magnetites 
on a pilot plant scale is proposed by 
B. K. Agarwal, M. P. Menon, and P. P. 
Bhatnagar, National Metallurgical Lab- 
oratory, Jamshedpur. Layout and out- 
line of the process proposed for opera- 
tion were furnished and included results 
of laboratory scale investigations. 


Electron-Beam Speeds 


Ta-W Alloy Success 


A NEW ALLOoy with great potential in 
high temperature applications, including 
aircraft and rocket engines was offered 
in commercial quantities in March by 
Stauffer-Temescal Corp. of Richmond, 
Calif., whose electron-beam process im- 
proves purity while holding to competi- 
tive cost. 

The new alloy is fed into the electron 
beam furnace in a powdered mixture of 
90% tantalum and 10% tungsten. The 
concentrated electron attack heats the 
powders to about 6,000° F and fuses 
them. The ingot which results is further 
purified in two passes through the fur- 
nace. 


RST and Anglo-American 
Announce School Plan 


THE COMPANIES IN the Rhodesian Selec- 
tion Trust have announced joint partici- 
pation with Anglo-American Corporation 
in a $3.5-million program for support 
of African education in Northern Rho- 
desia’s Copperbelt. The money will be 
used to meet the capital cost of a build- 
ing program which will “substantially in- 
crease the available facilities for school- 
ing.” 

(This Month continues on p 144) 

(Mining Calendar appears on p 2) 


As We Went to Press... 


A $200-million expansion at Kennecott’s Braden operations in Chile 
is under preliminary discussion. Frank R. Milliken, KCC executive 
vice president, was in Chile in late March. It is understood that the 
company’s decision on the expansion of output and modernization 
is dependent upon certain guarantees by the government. 


Purchase of the Mineral Materials Co.’s concentrator, near Lovelock, 
Nev., by U.S. Steel Co. for $900,000 was reported. Included in the 
deal was a two-year purchase option on the seller’s iron ore claims 
in the area for $10,000. If the option is exercised in one year, the 
total price will be $4.5-million. 

Southern Pacific Land Co., which also holds good ground in the 
area, is continuing talks with U.S. Steel, which has offered 40c per 
ton royalty or outright purchase of the holdings. 


The Tariff Commission by a split 4-2 vote last month refused to 
recommend additional tariff protection for domestic lead and zinc 
producers (see Washington Impact, next page). The majority held, 
as it did in the previous similar case on fluorspar, that Section 332, 
under which the general investigation was conducted, does not authorize 
the Commission to make recommendations. The Senate directive order- 
ing the study asked for “specific findings of fact” as to what, if any, 
additional import restrictions are necessary to maintain domestic lead 
and zinc production on “a sound and stable basis.” Commissioners 
Walter R. Schreiber and Glenn W. Sutton dissented, submitting “find- 
ings” that current import quotes should be replaced by somewhat higher 
import duties, averaging 2c per lb. The Administration is reported con- 
sidering the latter solution when the quotas come up for review next fall. 


Rand Mines, of South Africa, will spend about $400,000 in addition 
to the $700,000 already invested in drilling the Shamrock claim in 
the Karoi district of Southern Rhodesia. Early estimates of grade on 
the copper prospect place it at 2.0%. 


U.S. Borax & Chemical will install a 1,300-ft mechanized conveyor 
system at the Boron pit. The belt will rise 315 ft from pit bottom to 
surface, according to James M. Gerstley, president. Since its opening, 
the pit has been serviced by trucks. 


Beryllium Resources, Inc. has dropped exploration in the Mt. 
Wheeler mining district, southeast of Ely, Nev. (zamy, November 
1959, p 18). Bruce Odlum, president of Beryllium Resources, said 
the amount and grade of ore developed by his firm in exploration at 
Mt. Wheeler “does not justify further expenditures under the arrange- 
ment with Mt. Wheeler Mines, in the opinion of Beryllium Resources 
management.” 

The beryllium firm is controlled by Hidden Splendor Mining, Rado- 
rock Resources and Federal Uranium. 


Unanimous Administration opposition to small lead-zinc mine 
price support legislation was registered by Government officials at House 
Interior Committee hearings last month. (See Washington Impact.) 
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WASHINGTON IMPACT 
Highlights 


SMALL MINE SUPPORT—About all this session of Congress now has 
time, or inclination, to consider in the way of new Government support 
for domestic metal mineral producers is a late-starting compromise pro- 
posal for price supports or production bonuses for small mines. And 
even this move is given small chance of success. 

The Tariff Commission report to Congress on domestic lead-zinc 
mining will, of course, provide ammunition for considerable debate and 
a Western Mining Bloc effort to legislate higher tariffs on these two 
metals. But as this issue of E&MJ went to press, the Commission was 
expected to avoid, for both legal and political reasons, providing Con- 
gress with any specific recommendations. (See below) 

The small mine aid proposals were pushed this month by Senators and 
Congressmen from the lead-zinc Tri-State area of Kansas, Oklahoma, 
and Missouri, led by Rep. Ed Edmondson (D-Okla.) and Sen. Robert 
Kerr (D-Okla.). This group pursuaded the influential Senate and House 
Interior Committees to hold hearings at the end of March on several 
bills aimed at benefiting small mines—which in the case of lead and zinc 
are defined as those producing from 3,000 to 5,000 tpy. 

The proposals vary: Some call for price supports at domestic levels 
of 17%c for lead and 14%c for zinc; others provide for production 
bonus payments on output within these amounts. However, among a 
number of factors working against these proposals, the most serious 
obstacle raised so far is the question of whether this Government aid 
would apply only to mines producing 5,000 tpy or less, or to the first 
5,000 tons produced by any mine. Congressional Committee staffers 
frankly are concerned that the latter application may be the only legal 
one. If so, it would raise the price tag on such a program—for lead and 
zinc alone—from an approximate $3.5-million a year to anywhere be- 
tween two and three times that amount. Add to this figure the cost of 
including support for other nonferrous mines and the budget-minded 
opposition, particularly in the House, makes the whole plan doubtful of 
passage. 


LEAD-ZINC TARIFF MANEUVERS—Tariff Commission’s report to 
Congress on lead and zinc under Section 332 of the tariff laws foundered 
because of sharp legal attack on the attempted use of that section’s fact- 
finding powers to arrive at what would have amounted to firm recommen- 
dations on the question of additional import protection for domestic 
mines. 

The Commission tipped its hand in the lead-zinc late in February 
when it split 3-2 on a similar case filed in behalf of the domestic fluor- 
spar producers. Three commissioners found no reason to recommend 
additional import protection and two—while favoring more protection 
—held the Commission had no authority to recommend it under Section 
332, which is a factual report to Congress. 


CUBA’S NICKEL QUANDARY—This month U.S. nickel interests 
in Cuba are more up in the air than ever. Freeport Sulphur Co.’s Cuban 
subsidiary, Moa Bay Mining Co., is once again engaging in talks with 
the Castro government to try to work out a compromise to restrict 25% 
export taxes which the Government decreed last fall. Last month Free- 
port announced it was abandoning its $75-million nickel mining and 
processing facility at Moa Bay, and there were rumors the Cuban govern- 
ment was about to take it over. Freeport reached this decision because 
its creditors—including steel and automotive companies as well as 
banks—who were financing the project, felt they could not continue 
to advance Moa Bay the money it needed to complete the plant without 
more definite assurances that a compromise alternative to the prohibitive 
tax would be worked out. Company officials had been hopeful that a 
marketing arrangement, under which the Cuban government would take 
over the sale of Moa Bay’s output for a 5% commission, would be 
substituted. But Cuban officials dragged their heels on setting the details. 

This is still the compromise Freeport hopes will be effected. A similar 
situation confronts the U.S. Government’s $80-million nickel mine at 
Nicaro, whose temporary exemption from the export tax is running out. 


Total Stockpile Figures 
Rise; Barter Continues 


STOCKPILE INVENTORIES, contained in a 
new monthly report released by the 
Congressional Joint Committee on Re- 
duction of Non-Essential Federal Ex- 
penditures, are actually larger than any 
estimates so far made public. The Con- 
gressional Committee report contains 
newly-released figures on the Agriculture 
Department's supplemental stockpile of 
strategic materials acquired through 
barter of U.S. crop surpluses. 

The grand total of both agricultural 
and strategic stockpiles, in addition to 
some Civil Defense supplies, is almost 
$16-million. The secret national stockpile 
of metals and minerals, on which quan- 
tity breakdowns are not released, totals 
$6.2-million. Metals and minerals in the 
so-called Defense Production Act inven- 
tory total $1.4-million. The supplemental 
stockpile is $644,902, plus another 
$103,353 the Agriculture Department 
has in warehouses, and $45,000 worth of 
inventory in transit. The national tin 
inventory totals $9,515. The national 
and Defense Production Act stockpiles 
are virtually filled, and little more will 
be added to them. Agriculture Depart- 
ment’s supplemental stockpile continues 
to grow at somewhat less than the au- 
thorized rate of $150-million a year, and 
it is still acquiring through barter the 
following items: 

Antimony, Surinam and refractory 
bauxite, hand-cobbed beryl, bismuth, 
cadmium, chromite, acid-grade fluorspar, 
manganese, silicon-carbide and tin. 


Plans for GATT Session 
Spur Metal Policy Drive 


Pressures for additional import protec- 
tion going beyond the metal-mineral 
category are building up in Washington 
this month as Government trade policy 
Officials prepare next fall’s trade nego- 
tiation sessions under the General 
Agreement on Tariffs and Trade 
(GATT). Three metal product tariff bat- 
tles loom. 

One involves the Adiministration’s 
consideration of replacing current lead- 
zinc import quotas with slightly higher 
tariff duties (E&MJ — February 1960, 
p. 24). Another concerns a squabble be- 
tween domestic nickel producers and 
users over the duty on imported nickel 
metal. The third involves increasing pres- 
sure for protection of domestic steel 
products. 

The lead-zinc case poses the stickiest 
problem for the White House. Admin- 
istration officials hope to go to Geneva 
for the trade talks with the broadest 
possible authority to offer reductions of 
import restrictions in order to bargain 
as low foreign trade barriers as possible 
for U.S. exports. Overseas lead-zinc sup- 
pliers are pressing for removal of the 
existing U.S. import quotas. Though 
they are prepared to accept some in- 
crease in present tariff levels as a sub- 
stitute, the question is what the new 
rates should be. The current guessing in 
Washington is that the White House will 
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settle for a duty on lead and zinc metals 
in the neighborhood of 2c per lb—some- 
what higher than the present rates, which 
vary from %c to “c, but considerably 
less than the 3c to 4c rate domestic 
producers are asking. 

The nickel controversy is primarily 
between Freeport Sulphur Co. on one 
hand, and International Nickel Co. and 
domestic users on the other. Freeport, 
whose nickel subsidiary hopes to bring 
in its semi-processed sinter from Cuba 
duty-free, opposes any reduction in the 
1%¢ rate for competing nickel metal. 
Crucible Steel Co. and Williams & Co., 
Inc.—large users—and International 
Nickel Co. are asking that the rate be 
lowered. 

The large U.S. steel producers have 
not yet asked for increased import pro- 
tection. But a number of steel product 
manufacturers are concerned over rising 
imports from Europe and Japan, and 
are likely to oppose any tariff reductions 
on those items at the GATT meeting. 

The U.S. list of items on which re- 
ductions will be offered is not yet com- 
plete. An initial list will be made public 
this month, but it then goes to Tariff 
Commission for hearings on the so-called 
peril points below which U.S. negotia- 
tors may not bargain. Therefore it is 
not yet certain whether nickel, steel prod- 
ucts or what other metal mineral items 
will be on the final list. 


OME Notes Loan Decline 


OFFICE OF MINERALS EXPLORATION, in its 
latest semi-annual report, concedes that 
applications for Government develop- 
ment loans appear to be on the decline. 
In the last six months, only 12 were 
filed, 22 pending requests were turned 
down. Since the fall of 1958 the agency, 
successor to Defense Minerals Explora- 
tion Administration, has received 69 ap- 
plications, of which it has denied 34, 
and signed contracts on 13. Total Gov- 
ernment share of the development loans 
is $198,599, 

Together with the old DMEA dating 
back to 1952, Government assistance has 
led to the discovery of mineral reserves 
totaling $800-million in net recoverable 
value, the agency estimates. 


Aluminum Bill Falters 


ALUMINUM import protection is finally 
being sought in the Senate, after major 
domestic producers toyed for over two 
years with the idea of asking Govern- 
ment tariff or quota relief, and then lost 
interest. 

The Senate Bill, introduced by Sen. 
Vance Hartke (D-Ind.), calls for a 4¢ 
per Ib duty on pig aluminum imports. 
It is supported, however, by only one 
company—Harvey Aluminum Co. Alum- 
inum Co. of America and other major 
producers worked with Hartke’s staff for 
many months with a view toward mount- 
ing an industry drive for additional pro- 
tection. But all except Harvey pulled out 
when it looked as if Hartke’s bill might 
be too restrictive, and also because world 
markets turned bullish. The bill is not 
expected to pass this session. 
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Labor This Month 


MINE-MILL’S SECURITY TRIALS: The seemingly endless processing 
of Federal charges against the Mine-Mill & Smelter Workers’ union is 
moving ahead a few more notches—but the end is nowhere in sight. 
Just as officials of the nonferrous union announced they would appeal 
the conviction of nine present and former officers of the union for 
violating the Taft-Hartley Act, the union’s second security case was 
about to resume. The Subversive Activities Control Board, awaiting 
the Denver outcome, was set to re-open hearings on Justice Department 
charges that the union is Communist-dominated. 

Here’s where the cases stand now: 

The nine Mine-Mill leaders stand convicted, in Federal Court of 
Denver, of filing false non-Communist oaths in 1954, The union charges 
that the verdict is “unjustified” and intends to appeal the decision. This 
case started with an indictment three years ago. 

The Subversive Activities Control Board disclosed its intention to 
call the union and Justice Department back to hearings on the Govern- 
ment’s accusations. The attorney plans to offer more testimony; then 
the Mine-Mill defense takes over. Indications are the defense will take 
most of 1960 to present its side of the case. Then, a verdict by the board, 
either way, can be appealed. 


LANDRUM-GRIFFIN VIOLATIONS SWELL: Labor Department in- 
vestigators are being flooded with charges that union officials are violating 
the reform law’s “bill of right” section. Charges of kickbacks, racketeering 
control, stifling opposition and so on are coming in from local union 
territories. Complaints are up to the one-thousand mark, averaging 124 
a week. Says chief reform investigator, Daniel O’Conner: “we've barely 
scratched the surface.” On union election rules, there are 101 complaints 
of violations. The department can’t act on these until the member makes 
his appeal through the full union processes. If this takes longer than 90 
days, the investigation may begin. 


LABOR RETREATS ON LEGISLATION: Early optimism among 
AFL-CIO leaders over their prospects in this Congress is dying. And, 
in some quarters, it appears to be dead. Up to now, prospects for a hike 
in the minimum wage and amending Taft-Hartley appeared good. Two 
recent events showed a change in heart: 

AFL-CIO president George Meany backtracked on demands for 
hiking the minimum wage and extending coverage to several million 
retail workers. Testifying before the House Labor Committee Meany 
says he “would not object” to a modified bill bringing in retail workers 
at less than the going wage and hour rates. He now supports the addition 
of retail workers this way: $1 an hour minimum the first year, overtime 
after 46 hours, with step-ups over four years. Those now covered would 
get a $1.25 an hour and continuation of the 40 hour week. 

Building trades union officials concede Congress is “unenthusiastic” 
about changing Taft-Hartley to their liking, by eliminating restrictions 
on construction site picketing. This demand had been touted as easily- 
done earlier this year. But, three days of lobbying recently on Capitol 
Hill by 3,000 craft union delegates—uncovered Congressional reluctance. 


STEEL LABOR TEAM FINDS TROUBLE: With the steel strike settle- 
ment between the steelworkers and Kaiser Steel Co., a highly-significant 
step was taken. A tripartite committee, headed by arbitrator George W. 
Taylor was named to find a formula for “equitable sharing” of Kaiser 
earnings between the company, union and the public. The hope: that 
it could write a peace formula to end recurring steel strikes. Committee 
work is just beginning, but there are spotted signs of future bargaining 
trouble. Problem one: automation—which has advanced rapidly in the 
steel industry—will jump far ahead in the next few years, leaving many 
thousands of Steelworkers unemployed. Problem two: the incentive sys- 
tem. In steel, incentive payments have pushed Steelworker wages above 
the rate of auto workers and other industrial employees on hourly rates. 
This imbalance will grow unless incentives in the steel industry are 
overhauled. 
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MARKETS 


Consumers, Sellers, 


Look for Copper 


Surplus; Zinc Firm; Lead Steady 


NONFERROUS METAL PRICES eased down- 
ward slightly in March. The B&mMJ index 
of nonferrous metal prices dropped to 
125.9% of the 1947-49 average from 
126.6 in February. The drop reflects the 
decline in copper prices—the U.S. av- 
erage f.o.b. refinery in March was 
32.613c a Ib and in February it was 
32.976c. 


Copper markets were uncertain during 
most of March and the outlook was for 
continued uncertainty in April. There 
was, according to some sellers, still a 
deficiency of metal available in March. 
Yet prices eased for merchant and cus- 
tom smelter metal in the U.S. The easing 
market indicated mainly the view con- 
sumers, and to some extent other factors, 
had of the near future. 

The potential supply of copper was far 
in excess of the expected consumption. 
Some sellers pointed out that U.S. in- 
dustry was able to get along for months 
during the period of copper strikes. Some 
buyers even suggested that U.S. produc- 
tion was a measure of the excess capac- 
ity for the world copper mining industry. 
Though this view is an exaggeration, 
there is widespread agreement that if 
mines outside the U.S. continue to pro- 
duce at their recent rate and the U.S. 
mines turn out metal at their pre-strike 
1959 amounts the world will have far 
too much copper. 

This can be approximated by the use 
of Copper Institute figures. The monthly 
average output of crude copper outside 
the U.S. for January and :‘ebruary of 
this year was about 195,000 short tons. 
For the four months March through 
June 1959 the U.S. crude output was 
about 113,500 tons per month. The total 
monthly supply of crude copper accord- 
ing to this cursory calculation would be 
308,500 tons per month. 

Shipments to consumers of refined 
copper averaged about 246,000 tons for 
the five months ending with February 
29, 1960. This would suggest a monthly 
surplus of 62,500 tons. During this five 
month period, according to Copper Insti- 
tute figures, the increase in stocks of 
blister copper was slightly greater than 
the decrease in stocks of refined copper. 

These figures provide no measure of 
the changes in copper held by fabri- 
cators. But they are sufficient to show 
the possibilities. Consumers’ stocks prob- 
ably dropped, both in and outside the 
U.S., but the magnitude of drop was 
nothing compared with potential output. 


The last big strike in the U.S. was settled 
about March 25. The Phelps Dodge Laurel 
Hill refinery may be back in full pro- 
duction by the middle of May. The strike 
had lasted for about eight months. 
Though the copper strikes are prob- 
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ably over in the U.S. until the new con- 
tracts terminate in two or three years, 
it is possible 1960 will be the year for 
foreign strikes or other involuntary in- 
terruptions of production. It is this situ- 
ation that makes for most difficulty in 
forecasting the copper future. Some Chi- 
lean copper contracts are up for recon- 
sideration this year. But for many the 
racial difficulties in Africa appear more 
threatening. There are reports African 
producers are intent on getting out as 
much copper as possible in anticipation 
of this. 

If involuntary copper output interrup- 
tions do not occur, then voluntary ones 
are likely. But here also predictions must 
be cautious. Producers are inclined to 
replace, in so far as possible, price flexi- 
bility with production flexibility. But if 
they believe chances are good racial or 
labor trouble will cut output later, they 
might be wise to build stocks. 


Some copper prices slipped during 
March. Producers in the U.S. stuck with 
the 33c (£264 per long ton) delivered 
price. During most of the month custom 
smelters were at 33c also, but at the 
beginning some were getting more. The 
more sensitive merchant prices really 
showed the inclination of the market. 
They came down 2c or 3c. By March 
31 they were suggesting about 31'4c for 
mid-April copper in the U.S. But they 
were not looking for business—most of 
them were selling their metal in Europe. 
London had been rather steady in 
March — there were some movements 
but the end of the month was little dif- 
ferent from the beginning. 

Rumors that had persisted for several 
months that Kennecott would greatly ex- 
pand its Chilean production appeared 
borne out when the company’s president 
Cox indicated while in Chile that it was 
considering spending $200-million there. 
Rumors it might put up a refinery there 
were given less credence. 


U.S. lead and zinc mining companies can 
not expect increased help from the Gov- 
ernment. The U.S. Tariff Commission in 
a 4 to 2 decision refused to indicate what 
additional import restrictions would be 
needed to put U.S. lead and zinc pro- 
duction on a “sound and stable basis.” 
The Senate directive called for the Tariff 
Commission study to show what meas- 
ures should be taken against imports to 
do this. Two members recommended 
that the present import quotas be re- 
placed with higher import duties—zinc 
ore 1%c from .6c and metal 2.5c 
from .7c. Lead ore would be 2.1c rather 
than %c and metal 3c rather than 1c. 

Hearings were held by the House 
Mines and Mining Subcommittee on the 
lead and zinc situation. Seven bills had 


been submitted seeking to aid the smaller 
mining companies. Most of these bills 
were intended to provide subsidies for 
firms that mined less than 5,000 tons of 
metal (content) per year. The bills would 
provide that the small firms get paid a 
basis price of 17c a Ib for lead and 14'%2c 
for zinc. Some Westerners supported the 
measure though some still preferred 
higher tariffs. Since annual appropria- 
tions probably would be necessary, some 
felt miners could not depend on it. Con- 
gressmen pointed out that higher tariffs 
would invite retaliation against U.S. ex- 
ports and might do more harm to USS. 
industry than good. 
Hope for additional aid is slim. 


Zinc markets are firmer than other non- 
ferrous metal markets. Zinc producers 
in the U.S. on April 1 said they were 
charging the higher premiums for Spe- 
cial High Grade and High Grade that 
they had earlier said was expected. 

Zinc consumption remains high though 
there are indications it is not at the 
level many had expected. The lower out- 
put of autos and some easing in build- 
ing activity, some factors say, are re- 
sponsible. Others claim the bearish news 
about the general economy has caused 
buyers to cut their inventories. During 
the last month for which shipment data 
are available—February—stocks held by 
U.S. smelters dropped more than 7,000 
tons. Stocks of all grades are short except 
Prime Western; there were 113,745 tons 
of the latter in the hands of smelters 
at the end of February. 


Lead is steady at 12c a lb New York. 
Since the end of September stocks held 
by U.S. primary refiners have been prac- 
tically unchanged. At the end of Feb- 
ruary the figure was 116,269. Since Sep- 
tember U.S. production has been low 
as were shipments. Output picked up in 
January and shipments were up also. 
February shipments and production were 
also close. 

Sellers reported total sales of about 
28,000 tons to E&MJ in March. This is 
practically unchanged from February. In 
January about 75,000 were sold—some 
of this probably has not been shipped. 


Aluminum markets look somewhat un- 
certain. At a recent meeting of primary 
producers and some fabricators most of 
the former indicated business for the first 
quarter of 1960 was very slow. Census 
figures for January show that mill prod- 
uct shipments had dropped to 125,000 
short tons from about 134,000 in De- 
cember, Yet announcements of plant re- 
openings by primary producers suggest 
that they are confident business will pick 
up in the spring or summer. Kaiser re- 
activated its sixth potline at Mead—it 
has eight lines there. It brought into 
production its ninth line in Louisiana— 
it is at 100% there. Alcoa had said it 
would bring in its new plant in Indiana 
in June. It will have a capacity of 175,- 
000 tons rather than the originally an- 
nounced 150,000. 
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Average Prices March (E&MJ Quotations) 


Cents per lb unless otherwise indicated: 
Copper: 
Electro, domestic refinery 
Electrolytic, export refinery .... 
Electrolytic, c.i.f. Cont’l ports .. 
Lead: 
Common, New York 
Common, St. Louis 
Silver: 
Silver, New York, per oz 
Silver, London, pence per oz 
Zine: 
Prime, Western, East St. Louis . 
Prime, Western, delivered (g) .. 
Tin: 
New York Straits 
Gold, per oz, U.S. price .... 
Sterling, Exchange 
Quicksilver, per flask 
Antimony, (E&MJ) (d) 
Antimony, bulk, Laredo .... 
Antimony, in cases, Laredo . 
Antimony for. 992% 
Palladium, troy oz 
Platinum, refined, per oz ... 
Cadmium (a) 
Cadmium (b) 


32.613 
30.745 
31.690 


12.000 
11.800 


91.375 
..79.261d. 


13.000 
13.500 


29.500 
24.875 
$24.000 


Al, 99142% dom., ingot 
export, pig 
~ Magnesium, ingot 


Free Gold Market 


INTERNATIONAL gold dealings declined 
29% in volume during March. Bar price 
changes were fractional and coins showed 
nominal losses in most centers except 
South America and India. Trading in 
Europe was again sluggish. Paris daily 
transactions receded sharply while Zurich 
has small turnovers. Soviet gold sales to 
Western Europe total about 10 to 15 
million dollars. The U.S. gold stock de- 
clined 13-million dollars to 19.408-billion 


Major Metals 
U.S. DAILY AND AVERAGE PRICES 


Cents per Ib unless otherwise indicated: 
lectro 
Mar. (a) Do- (6) Ex- 
1960 mestic 
.725 
.675 
.625 
.625 
.625 
.625 


per 
uro St. 


.220 
-020 
-120 
-145 
.070 
.670 
.595 
.820 
.245 
.820 
-820 
.120 
.245 
-420 
.570 
-945 
-595 
-745 
-620 
.345 
-145 
-795 
-770 


.075 
:200 


eee te fe et pt be te he 


$822553855222222222222% 


-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 
-600 


ee 
ae 


AVERAGES FOR MONTH 
11.800 


a 
~ 


.690 12.000 


Lead——~ 
Louis 


——Zinc———. Aluminum Straits 
East Primary om Se 
De- ew 


St. 99 
udred” Louis U.& Dest. York 


: 100.750 
-750 
-625 
-375 
.375 
.250 


g $889999222222222222888 


13.500 


AVERAGES FOR WEEK 


a 
x 
So 


-085 
-975 
.220 
-610 
-985 


-030 
-920 
-165 
-555 
-930 


12.000 
12.000 
12.000 
12.000 
12.000 


a 
Nn 
So 


13.500 
13.500 
13.500 
13.500 
13.500 


-350 
.200 
-050 
-725 


$2223 


CALENDAR WEEK AVERAGES 


-180 
-735 
-140 
-750 


‘610 
"600 


32.600 


THE above quotations for major non-ferrous 
poe oe om & a ghgh A. he 

ta markets, based on sales reported by pro- 
ducers and agencies. are reduced to the 
basis of cash, New York or St. Louis. All 
oon except gold and silver, are in cents per 


nd. 
"Ta Net prices at refineries on Atlantic sea- 
To arrive at the delivered U. 8. basis add 
0.400¢ per pound, the average differential for 


delivery charges. 
oer daily quotations are 


meighted average based outside the 


on_ sales 
hy ~ EB ht and 
0.125¢ lighterage and handling on ae 
to arrive at the f.0.b. Atlantic seaboard refinery 
quotation. On f.a.s, U.S. sales lighterage of 
0.125¢ is deducted. 
¢) The c.if. Continental ports quotation is 
ved at by adding to the f.0.b. export quota- 
tion lighterage, and the standard conference 
and insurance, Atlantic ports to main 


13.500 
13.500 
13.500 
13.500 


-650 
100.125 
100.350 

99.775 


Comieanes ports. Currently this is 0.125¢ and 
.82¢. 


Copper, lead and zinc quotations are based 
on sales for both prompt and future deliveries; 
tin quotations are for prompt delivery only. 


Qu per are for the ordinary 
forms of wirebars and ingots; cathodes are sold 
at a discount of 0.125c to 0.15¢ per pound. Quo- 
tations for zinc are based on Prime Western 
brands. Zinc in New York commands a premium 
over the St. equal to the a 
differential. Contract prices for High Grade c 
delivered in the East. Middle West, and West 
effective Apr. 1, 1960, commanded a premium 
of 1.50c per pound over the current market 
for Prime Western; Special High Grade 1.75¢ 
effective Apr. 1, 1960. 


(f) Prime Western delivered where freight 
from E. St. Louis exceeds 0.500c. 


Quotations for lead are based on domestic 
common lead. Corroding lead commands a pre- 
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dollars. Pick’s World Currency Report 
quotes on “free gold” per fine oz as 
follows: 


Gold Prices Rise 
Bars 


(12.5 ks 
31 


Feb. 

29 
$35.08) $35.084 
35.80 35.75 
38.90 38.75 
$1.00 52.00 
35.05 35.05 
35.184 35.20 
35.65 35.50 
35.85 35.80 
Note: Prices are quoted at the free or black 


market value of the U. S. dollar in the local 
markets. 


Custom Smelter Copper 


BASED ON flat price and E&MJ average 
price sales in U.S. for month of March 
reported by American Smelting & Refin- 
ing Co. electrolytic copper in standard 
shapes, adjusted to nearest Yac; %c de- 
ducted for selling common. 


Delivered consumer’s plant 32.750 Ib 
F. o. b. refinery 32.350 Ib 


Silver, Gold and Sterling 


DAILY AND AVERAGE PRICES 


—— Silver—— 
Mar. (c) New 
1960 York 


Sterling Gold (d) 
London Exchange London 
280 .3660 
280.4125 
280.3840 
280.4080 
280.4100 


“pesee 


AVERAGES FOR MONTH 
-375 = 79.261d. 280.586 


AVERAGES FOR WEEK 


erages: New York Silver: Mar. 
4, 91.375; Mar. 11, 91.375; Mar. 18, 91.375; Mar. 25, 
91.375. 


mium of 10 ts (almost all U. 8. lead is 
sr , ene silver quotations reported By 
Handy & Harman, 4 of a 
it tr oun 

& Bien le t for silver contained in 
unrefined silver-bearing materials submitted to 
them for refining. It is determined on the basis 
of offers of bar silver 999 fine as made to 
Handy & Harman for nearby delivery at New 
York by su 2 . meant 
to meet an usually 
0.2500 below the price of which ouch off 
are made. 





MARKETS (Continued) 


London Metal Exchange Quotations 


—————Copper——___—__—. ——Lead Zinc 
Cash 3 Mon. Cc ‘urrent Month 3 Mo. Current Month 3 Mon. 
Bid Asked Bid Asked Bid Asked id Asked Bid Asked Bid Asked 
252 252% 239% 239% 74% . 74% 87% 87 87% 
256% 257 239144 239% 75% 5Y / 74% 87% = 87 87% 


259% 260 241 241% 75% 74% 87% = 88 Bits 


= 


AaueKOoO CeO~Fw NHK BS 


257 258 239 2394 75% 74% 87% 87% 873% 
253 254 236% 236% 15% 74% 87% 87% 87 
251 251% 235% 236 i 74% 88 88% «87 
252 25254 23754 237% 15% 74 88% 89 


253 253% 238 238% 76 
247% 248 235% 235% 75% 
2 244 233 233% 75% 


Neer 
PPD oa 


75% 885% 88% 
14% 887 89 
74% 885 887 
15% 835 
75% 8916 


755% 
15% 
76% 

76% 
76% 


16% 


247 248 234% 235 
24914 250 235% 


m2 52570257 
HXHAMM HY 
REAR 


236 76% 


250 251 235% 236 76% 
253 253% 236 236% 16% 
256 256 238 238% 11% 
255% 255 237 237% 775% 
253 253% 237% 2374 71% 


253% 254 237% 238 171% 
257 257% 240 241 16% 76 
258 259 240 241 76} 76% 
255% 256 239 239% 76 5 76% 
251 251% 237% 237 76% My 5% 76 
1 254 255 240 240 76 54 75% 75% % 9 
Av’g's £253.266 £237.739 £76.266 75. £90.160 5 185787, 500 


Prices are for the official a.m. session in pounds sterling per ton of 2240 lb.Copper basis wire bars, lead 99.9 %, zinc 98 % and tin min. 99.75 %. 


2 s?e2 7-74) 
sss OO 

I) Nef or" 
DNONON GOA ON 


Miscellaneous Metals, Ores, Minerals 


Gyetations —- wectent Om prenet shipments, f. “se .b. New York oneens ALLOYS 
stated, tons unless otherwise noted. st—short ton; It— 
a ton; stu—short ton unit; Itu—long ton unit. (p) duty paid. ecotne 65 % do 16%, pee Ib 4 io, Ve to 2. 2834 


point lle 
Ferromotybdenum, 58 to 64 $1.50— $1.82 

MISCELLANEOUS METALS osilicon, 50% per lb of Si 
Mar. 31, 1960 14.60c 


Aluminum ingot, 99 plus % Ib 28. ic coreeiiioh guinea ih et ; ‘0 


Antimony, spot, Ib, less than carload, in cases 3. = Silicomanganese, max. 1} tracts 11.6c 
In bulk, carload lots, f.0.b. Laredo p . grad b BB icc. .00 — 102.50 
Imported. 10 ton mia. (p), 954%. as 25% “25 Spiegeleisen, per It, 19—21% le effective Jan. 22 $100.00 

Bismuth, ton lots, Ib oe 

Cadmium,ton lots delivered, Ib. 


Caictum. Ib, on lots, 98%, cast. cd 2 y NONMETALLIC MINERALS 
romium, grade contract deliv ; Cana ebec Cana: fun 
Cobalt, 97 to 99%. per Ib effective 3-1-60.. $1. Acpesten Lot, Comes Ge Oe  ... .ee 
Germanium, per per gram, 10,000 gram lots f «+. $75- $86 
Indium, troy os $1. es $22- $75 
Lithium, Ib, 98% $5.0 sii 220 
Nickel, cathodes, ib b (a) 7 Asbestos, f.0.b. B. C. (Canadian funds): 
Giher cates, ceguler caflere $1,522 Spinning fibers $220-$787 
b Asbestos, Vermont, & o.b. Morrisville: 
———, 99.8% carloads, Ib producer’ 6 plants, gfibers.... $353- $408 Waste, stucco or plaster $86 
elasco, Texas, effective Apr. 1 the $218 Refuse or shorts $41- $75 
Palladium, ws oz P k $120- $142 
Platinum, $8 Barytes f.o. x care: 
Quicksilver, ko 76 lb, 25 flasks or more Georgia $18 
Selenium, 99 plus %. Ib—(Feb, 19, 1958) $7.00  roreia, crude. pene $18 
Silicon, minimum 9 Crude oil we! de, min 4 18 
Semi Conductor — Imported, c. Frade. $16 — $18 
Tellurium, Ib $3. Bauxite, st, f.o.b. point lane 
Thallium, 100 ib or more : Domestic, crude, 50% 8% Fe 13 (c)$12.25 — $13.50 


Titanium, 99.3 plus, grade A-1, max. 3% Fe, Ib (b).. $1.50 — rgical, It, 2 Guiana, de- 
(a) Eflective Dec. 956; including U.S. duty: (b) Effective Aug. 1, 1959. Imporsed metaliarg nietlveeete a z $7.14 


c) Delivered; (d) fot plant. Feldspar, bulk ton: 
Potash or soda feldspar, es mesh, ceramic grade.... $17.50 — $20.50 
Glass feldspar, white, 20 mesh $9 
METALLIC ORES Fluorspar, f.o.b. mines, bulk, 72}4% effective, ton. 
effective CaF 
Beryllium ore, imported, oom, $31.75-32.50 Acid 97% 
term contracts. $34-34.50 Fuller's earth, f.0.b. Florida, t 
Chrome ore per long ton, fie 0. b cars Atlantic ports, dry: Magnesite. per ton dead- Durned bulk, £.0. ~4 Weshings 
44% CriOs no rat! “(a) $19.75 — $20.50 Mica—Domestic, f.0.b. mines. Punch ae rin 
48% CryOs 3 to 1 ratio $35% — $37 quality. Sheet clear Avery in, 70c—$1.10; 2x2 2 in, $1. $1.10 to - ea 
Iron ore, Lake Superior, Lower Lake ports, It $1.60—$2. 10; 3 in, $ $1.80—$2.30; 3x4 in, $2.00—$2 
Old Range bessemer 3 $3.00; 4x6 in, $2. 157-$4.00; 6x8 in, $0038.00. Wet ‘mae Ls "fine, 


Mesabi bessemer $11.60(e 
Memb ae 311 .48(e $140—$155 per ton, Bulk sales, dry ground; $30—$55 per ton. Scrap $20— 


$30. 
Lead (Galena), 80%, Soplin, Mo., ton $141. Ocher Georgia, ton in sacks 
Manganese ore—Per itu of Mn basis 48%, nearby positions, subject to a long Ss. post ations® 
ums and penalties, c.i.f. U. S. ports import duty extra., (n)87c—90c. Long- a he — sre 8 
term contract nominal. . 
Molybdenum ore, 90%, per Ib of Mo f.0.b. mines $1.25 i 
Columbium-Tantalum, per Ib, combined oxides 10 to 1 * dark 2: 
ratio Bs $1.25 *Prices will vary from these Gapending, o8 Be ‘en the competitive situation; cur- 
rently U.S. sulphur sells at exican export prices 
copes > ‘OS pe “oe sar = om Leroy ond oa per metric ton, f.o.b. 921.00 933.00 
7 m le g on tion .00 — J 
——, ore, ae Ib of contained V:0; f.0.b. mines. . Sic ier coeent ta b. vessel, it, depending on grade $20.50 — $22. 
60% concentrate, Joplin, Mo., per ton. $80 = Talc, f.0.b. works, ton: 
“ts a) No Nominal. ‘(b) c.Lf. U.S. ports. New York, purified 
Effective 1958 shipping season. Vermont, extra fine. . 
Tripoli, Missouri, coms 
a {a) Some estricsed sales at $11.50, (b) Corrected. (c)’ Nominal. 
¢ 
Arsenous oxide (arsenic trloride) Ib. in bbl, carload lots aliemerehaeineaes ” 


n ib of _ Bic es. a ae soe couse oo - 
olybdic technical, o. , ‘ teel, f.o.b. Pittsbur, illets, pbecccebeescoces d 
spb one, icine Fcdbsecouvebsoddceces : $2.05 Structural shapes, Pa., Ala., etc., 100 Ib.............. $5.30 $5.50 
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BFGoodrich 


HERE’S UNRETOUCHED PROOF of 
how the new B.F.Goodrich Cut 
Protected compound wears longer. 
Both tires were in service at the same 
time on identical jobs under identical 
conditions. Yet the Cut Protected 
compound tire at the top has given 
approximately 900 hours more service 
than the tire below. Note how little 
the CP tread is worn. 


TRUCKS HAUL 44 TON gross loads over razor-sharp rocks at this Pennsylvania strip 
mine. Here’s a job for the B.F.Goodrich Cut Protected compound tire. If the problem 
were dangerous heat build-up, you’d choose the new Heat Resistant compound. 


B.F.Goodrich develops 2 new 
long-wear tire compounds 


B.F.Goodrich Cut Protected and Heat Resistant 
compounds boost tire life, cut costs on mine jobs 


ESTs show that B.F.Goodrich Rock 
Service tires made with new Cut 
Protected or Heat Resistant com- 
pounds outperform any other tires 
on the market. 
Cut Protected compound gives 
longer service on jobs where: 
¢ Rock cutting, chipping and abrasive 
wear are severe. 
¢ Round-trip hauls are short. 
¢ Trucks travel at low speeds. 


OFF-THE-ROAD TIRES BY 


Heat Resistant compound defies 
dangerous heat build-up on jobs 
where: 

e Haul roads are well maintained. 

e Trucks travel at high speeds. 

e Cutting and chipping are at a 
minimum. 

Intensive B.F.Goodrich research 
and testing went into the develop- 
ment of these compounds. Onl 
B.F.Goodrich makes Cut Prsesel 
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Heat Resistant, and Regular com- 
pound tires that are actually tailor- 
made for your type of work. Your 
B.F.Goodrich Smileage dealer will 
recommend the best one for you. 
He’s listed under Tires in the Yellow 
Pages of your phone book. The 
B.F.Goodrich Company, Akron 18, Ohio. 


Specify b.F.Goodrich Tubeless 
or tube-type tires when ordering 
new equipment 


AMET ibe lan 





Lime kiln 
control panel. 


Controls for combustion, feed water, and 
steam temperatures of power boilers. 


Turbo-blower control 
and air flow meters. 


At TOQUEPALA and ILO 
... world’s most instrumented copper plant 


Every major process and power component at the 
Southern Peru Copper Corporation installation 
is overseen by a system of highly engineered 
instruments . . . sensing, indicating, recording, and 
controlling. This is one of the most complete net- 
works found at any primary copper producing plant. 

Prominent in development of this instrumentation 
has been the Bailey Meter Company. Some of the 
Bailey equipment is shown above. Other units 
include: gas analysis cubicles, converter controls, 
lime slaker controls, centrifugal blower controls, 


anti-reverse flow controls, differential level controls, 
and feed water, temperature, and level transmitters. 

Bailey was a logical selection. For more than 40 
years, they’ve lead the development of instruments 
and controls. And, as marked by Toquepala and 
Ilo, their scope is dramatically comprehensive. 

Whatever your process-instrumentation need, 
Bailey is in a position to help. Check our capability. 
A Bailey District Office or Resident Engineer 
is in your vicinity. Refer to your phone book, 
or write direct. 


/nstruments and controls for power and process 
NONFERROUS METALS DIVISION 


BAILEY METER COMPANY 


1031 IVANHOE ROAD * CLEVELAND 10, OHIO 


In Canada—Bailey Meter Company Limited, Montreal 
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Raise the clam and you have a full-size, 
full-capacity dozer for stripping overbur- 
den or pushing gravel down the bank, 
tons at a time. ‘Dozer rides on exclusive 
“skid shoes,” to keep cut accurate, and 
prevent uneven blading. 


Doubles for 


DOZER, 

SHOVEL, 

SCRAPER, 9 = 
CLAMSHELL... 


even dynamite! 


ae 
od 
“ 
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Clam-action 4-in-1 offers you money-making possibilities, unlimited 


Open the clam of an International Drott 4-in-1 and 
a whole new range of equipment versatility opens for 
you. Each big-capacity 4-in-1 action “doubles” for one 
or more specialized earthmovers! 


Skid-Shovel action takes over for the power shovel 
—and with tremendous triple-power, pry-over-shoe 
break-out action often doubles for dynamite in grub- 
bing stubborn stumps, buried boulders, or hard clay, 
gumbo, and rock. “Carry-type scraper” action works 
like a scraper or dragline on jobs like stripping over- 
burden...also gives you grader-like precision on haul 
road maintenance. Clamshell 
action lets you “back-drag”; grab 
and load solid objects like stumps; 
“surround” loose materials with- 


Just move the machine selector lever to put a whole 
spread of equipment actions at your fingertips! 


Prove first hand that a versatile 4-in-1 can give 
you money-making ability, unlimited! Let your 
International Drott distributor demonstrate! 


International Harvester Company, Chicago 1, Illinois 
Drott Manufacturing Corp., Milwaukee 15, Wisconsin 


INTERNATIONAL. 
DROTT 


imteamanowar 
maavestia 


out chasing them! Bulldozer action 
gives you versatile blading, depth- 
regulated by radius control! 


You adjust and control each 
4-in-1 action, seconds-fast, hy- 
draulically from the tractor seat. 
Each action gives you a wide 
range of job-handling working 
positions. And only the 4-in-1 has 
the positive performance protec- 
tion of shock-swallowing Hydro- 
Spring! 


Instead of burrowing into the bank 
and risking slide dangers, use clam to back- 
drag loose material within safe reach. Then 
load either with clamshell or regular 4-in-1 
bucket action. 


Get higher reach than roll-for- 
ward type buckets by bottom- 
dumping! Opening the clam pulls 
sticky material from bucket sur- 
faces—gravity pull does the rest! 





“We particularly like the snappy action and 
control accuracy of the TD-25’s front-mounted 
winch,’ report the Walls Brothers, Wolf Ridge 
Coal Co. Their 25” has a key job, helping strip 
35-ft. earth, shale and sand rock overburden from 
a 4-4ft. seam of coal. 


“THIS 
NEW 
TD-25 
REALLY 
HAS IT 


for overburden 
stripping” 


C. M. and Reid Walls, 


“‘We have had eight years of fine service using 
International TD-24’s? report the Walls Brothers, for 
Wolf Ridge Coal Company. “Our faster and easier 
starting new TD-25 really has it for mountain over- 
burden stripping operations. 

“The ‘25’s’ turbocharged diesel engine governs in- 
stantly to load increases, giving the power to carry full 
blade loads right on through without lug-down. The 
TD-24’s, and now the TD-25 have proved to us that 
the live power-turning feature moves more over- 
burden, and gives top operating safety” 

Of all king-sized crawlers, only the new 230-hp 
International TD-25 has Planet Power-steering. This 


Another duty of the TD-25—shattering coal with 
the two-standard Ateco ripper to size the coal and 
speed load-out. ‘‘We've used International TD-24’s 
since ‘51 with continuous operation, good service, 
minimum repairs,’ add the Walls Brothers. 





Wolf Ridge Coal Co., Oliver Springs, Tennessee 


is the only planetary system engineered and located to 
give you the dual advantages of “live track” power- 
steering; plus on-the-go, Hi-Lo power-shifting that 
does away with steering clutches. 

Planet Power-steering eliminates load-limiting 
“dead-track drag”—gives you full-load pull-power on 
turns as well as straightaways. And Hi-Lo power-shift- 
ing does away with time-wasting “gear-shift lag”—gives 
on-the-go matching of power to load, for full-speed 
cycles. 


Rip-snorting turbocharged power 
Press the direct-start button, to command the “25’s” 


Here’s your 76-page cost and 
, production estimating book— 
ABASIE Sle newest, most authentic and complete 
Ae 4 E guide for estimating material-moving 
costs—and for selecting equipment 
combinations for top profits, any- 
where! Yours for the asking from 
your International Construction 
Equipment Distributor! 


rip-snorting, free-breathing diesel horsepower! Dual 
valving of the “25’s” high-torque DT-817 engine pro- 
vides for peak turbocharging efficiency—to deliver full- 
rated performance from sea level to timberline! 


Prove what it means in bonus capacity to get the 
double-barreled advantages of power-steering and 
power-shifting—in a finger-tip-controlled crawler with 
DT-817 diesel wallop! Measure the extra value of get- 
ting years-proved Planet Power-steering (along with 
Hi-Lo power-shifting) as designed-in, built-in basic 
standard equipment. Compare performance—see what’s 
behind TD-25 ability to outearn king-sized clutch- 
steered crawlers up to 50% on overburden removal, 
land-clearing, high-walling and other tough mine 
and quarry jobs. Let your International Construction 
Equipment Distributor demonstrate! 


International” 
Construction 
Lguipment 


International Harvester Co., 


180 North Michigan Ave., Chicago 1, Illinois 
A COMPLETE POWER PACKAGE 
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* NEW UDT-817 DIESEL is a 4- 
| BB: bial cycle turbocharged engine with 
+. “a A i EN Tg oe e 817 cu. in. displacement and max. 

ee f al | ae . torque of 1,040 Ibs. ft. @ 1,400 
a » 


cae ! nes TR ee. 
ea f Pa {4 — rpm. 


New power, performance and price 
leader in the 385-hp diesel class 


Here are three fast facts about the turbocharged, The new 250-hp. D-817 is the naturally aspirated 
new direct-start, direct-injection International 6-cyl- version of this same basic diesel engine. Your nearby 
inder UDT-817 diesel that can mean big savings on International Power Unit Distributor or Dealer can 
your mining equipment: give you full details of either new model or on the 30 
POWER—The UDT-817, developing 385 hp. leads the other diesel and carbureted construction equipment 
engines in his line. All 32 engines have one common 
feature—fastest payback power for users. 


field in its size class. 


PERFORMANCE —The specific fuel consumption of the 
UDT-817 is the lowest in its size class. 


PRICE—The UDT-817 is the lowest priced engine in EE INTE & ATION AL? 
its size class in dollars per horsepower. :, 
A wide variety of accessory equipment including 
air cleaners, flywheels for leading makes of torque 
converters and clutches, torque converter cooler, air 
control compressors, safety shut-offs, instruments and 
‘ X ‘ International Harvester Co., 180 N. Michigan Avenue, Chicago 1, Illinois 
engine controls can be furnished to meet your installa- 
- fi ; A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors... Self-Propelled 
tion requirements. Base, radiator, hood and dash, Scrapers and Bottom-Dump Wagons...Crawler and Rubber-Tired Loaders... Off- 


. High Haulers... Diesel and Carbureted Engines... Motor Trucks... F Tract 
clutch and power take-off are available for complete a se ee 
power units, 





Ph CONTROL 


ROCESS DYN 


A new concept for evaluation 


and control of Equipment and 


Process Performance 


General American’s wide diversification permits the design 
of equipment for controlled performance and process in 
transport. This diversification plus specialized experience 
and extensive laboratory facilities assures you of correct 
equipment construction and maximum utilization of auto- 
mated systems. 

Our engineers, with their broad experience in equip- 
ment and process specialties, are ready to work with yours 


to provide any of the listed equipment and systems, and 
to install them anywhere in the world. 

Unified responsibility as provided by General American 
means greater efficiency, fewer complaints, improved co- 
ordination and far less down-time than you can possibly 
get when your equipment is furnished by a variety of 
suppliers. 


TURBO-MIXER 


Process Equipment Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street 
Chicago 8, Illinois 
Offices in principal cities 
TRADE MARK 


TURBO-MIXERS—LOUISVILLE PROCESS EQUIPMENT—TRAYLOR ENGINEERING—FULLER COMPANY—DRACCO 
DIVISION—SUTORBILT—KANIGEN CHEMICAL PLATING—PLATE & WELDING—WIGGINS CONSERVATION 
STRUCTURES—FIELD ERECTION DIVISION—blowers * compressors * conservation systems * conveying systems * coolers « 
crushers * cryogenic equipment ¢ crystallizers * dewatering presses * dryers * dust control equipment * evaporators * extraction equip- 
ment ¢ fans ¢ fractionating columns * gas absorbers * gasholders * mixers * preheaters * pressure vessels * pumps (gas and vacuum) * rock 
product processing equipment ¢ storage tanks (floating, fixed and lifter roofs) 
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Harbison-Walker Refractories Company 
and subsidiary Refractarios Peruanos, S. A. 
(REPSA, Lima, Peru) 


DIVERSIFIED REFRACTORIES 
used in SOUTHERN PERU copper smelter 


cand 


Converters lined with H-W and REPSA Magnesite Brick 


Most gratifying is Harbison-Walker’s and REPSA’s participation in the re- 
fractory requirements for this new modern smelter. It is designed for smelting 
ore from the Toquepala mine, one of major importance and among the largest 
in the world to be opened and worked in recent years. These developments 
represent an important addition to the copper industry. 

Many different types and classes of refractories needed for the furnaces have 
been supplied by REPSA, with selections based on the broad background of 
experience and with excellent service records. These include REPSA’s brands 
of Star silica, ALAMO super-duty fireclay, REPSA high duty fire clay and mag- 
nesite brick as well as H-W MAGengsITE brick and H-W GRAIN MAGNESITE. 

The full complement of Harbison- Walker products provides for every copper 
smelter and refinery need. These include all of the established conventional 
and custom-made refractories for every regular and special application. 


HARBISON-WALKER REFRACTORIES CO. 


AND SUBSIDIARIES 


World’s Most Complete Refractories Service 


General Offices: Pittsburgh 22, Pa. 





Taconite processing is typical of the many 
varied, cost-saving applications for Fuller Pneu- 
matic Conveying. 


They’re turning low assay iron ore into rich 
pellets on the Mesabi these days. Moving addi- 
tives for pelletizing, Fuller plays a special role in 
this feat of engineering and production economy. 


e ° ; 
Pneumatic Conveying Fuller Pneumatic Conveying Systems are carry- 


ing fine anthracite screenings, soda ash, and 


bentonite from siding to storage to processing— 
Helps Ma ke New with speed, safety, sanitation, and efficiency. 
e @ With few moving parts to wear out and powered 
Mi ni ng Process by inexpensive low-pressure air, Fuller Pneumatic 
* ° Conveying Systems speed dry bulk materials 
Economically Practical anywhere that a pipeline can be run: under 
ground, up through floors, around corners. . . for 
far greater distances and at substantially lower 
cost than possible with mechanical conveyors. 


Say gre 
x Kt 
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Fuller Pneumatics Can Work For You Too—as 
easily and profitably as it does in a score of in- 
dustries from baking to mining to paper. If you 
move dry bulk materials, write today and learn 
how you can move further—for less—with air. 


Four Fuller Sucnenatie euieen can speed more than 307 long tons of Centralized control is provided by giant panel 
additives through this huge Taconite Pelletizing Plant in a single day. designed and manufactured by Fuller. 


FULLER COMPANY 
110 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation piescers in: herded Ain 
Offices in Principal Cities Throughout the World 


April 1960—Engineering and Mining Journal 





SS ae waliakees 


tintin gr "4, = RR ra, 


ry 2 See aye 
+ She = 4 .! 8 i i 
i ——— é = ’ ° ’ . x 


Pe 


ASEA, ever a working sae in world mining 


These ASEA transformers demonstrate once again the world wide 

regard for ASEA performance. There are major reasons why ASEA 

transformers were the logical choice for Southern Peru Copper 

Corporation. ¢ ASEA is an innovator, having pioneered designs, 

techniques, voltage and ratings of transformers since 1890. 

e ASEA transformers cover every range of output and voltage 

demand by the electric power industry. ¢ ASEA copes with all 

operating conditions, in any climate or altitude in any part of the preemie gpe ss ech emeaeemen 
world, comes up with unmatched performance records. @ ASEA is at Toquepaia with ASEA lightning arresters. 
a leading producer of electrical and power equipment for industry 

and of a number of products for the mining industry including 

multi-rope friction hoists with installations all over the world. 

ASEA ELECTRIC INC., 500 Fifth Avenue, N.Y. 36, N.Y./55 New Montgomery St., San Francisco 5, Cal. 


34 Engineering and Mining Journal—Vol.161,N0.4 





April 1960—Engineering and Mining Journal 


The head and shaft of 1’-3" 
Traylor Type TY Gyratory Re- 
duction Crusher suspended 
next to the massive head and 
shaft of a 60” Traylor Type 
TC Bulldog Gyratory Crusher. 
OT ma d-ii: ite ft 1OMe Lola em al: 
lista Om O0 OM ollie te 


GYRATORY 
CRUSHERS 


Traylor Engineering is a specialist in designing and 
building primary gyratory crushers. The mammoth 
60” crusher is capable of delivering 32,000 tons of 
product per eight-hour day. Traylor Gyratory 
Crushers feature original non-choking, self-tightening 
bell head and curved concaves. Write for Bulletin 
No. 1126 today. 


DIVISION OF FULLER COMPANY 
1531 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P. Q. 





engine 
power 


BY CATERPILLAR 


The heart of a dragline or excavator is its power source 


Take the case of the Cat D397, used in the majority 
of large diesel powered machines. It has a horse- 
power rating of up to 730. Its 33,000 psi tensile 
strength block is precision built to provide a strong, 
rigid framework for all engine parts. 


Here are just a few of the other features that 
make the D397 your best buy for excavator power. 
Turbocharging gives higher horsepower per pound 
of engine. Oil is 100% filtered to lengthen over- 
haul periods and engine life. Non-clogging, single- 
orifice injection valves let you use low-grade, low- 
cost fuels with cetane ratings as low as 35. These 
fuels have more BTU’s per pound; they provide 


more energy per gallon. 


Bearings are steel-backed aluminum alloy for 
high load-carrying capacity and resistance to cor- 
rosion and wear. Cat piston assemblies combine 
light weight in aluminum pistons, high wear re- 
sistance in chrome rings and the durability of cast 
iron in the top ring band. Heat treated, wet liners 
are full length to give rapid heat transfer, longer 
ring, liner and lube oil life. 


If you could look inside the Cat D397 Engine 
you d see additional evidence of quality in the high- 
strength crankshaft, in precision-ground camshaft, 
in the efficient cylinder heads and valve train. 


Your Caterpillar Dealer is the man to see for 
complete facts. He'll tell you how you can save 
more money and make more money with Caterpillar 
powered excavators. Get in touch with him. It 
may be one of the most profitable talks you’ve 
ever had. 


The 0397's cylinder block is cast in Caterpiliar’s own foundry. 
Careful control, modern processing and rigid inspection all 
along the line insure a rugged foundation for all engine parts. 


How 33,000 psi 
cuts costs per ton 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


Engine Division, Caterpillar Tractor Co., Peoria, Ill., U.S.A. 





EIMCO 631 
HOPPER-LOADER 


a 
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GREATER CAPACITY 
MEANS 
GREATER PRODUCTION. 


Hopper capacity of 45 cubic feet & 

Plus bucket load of 9 cubic feet 

Total payload of three tons 

Self-loading. Will both load and carry material 

Special long crawler tracks for stability 

Positive semi-automatic hold-device for holding loaded bucket in carrying 
position 

Improved, heavier equalizer bar 

New, improved trunnions, brackets and additional track rollers capable 
of carrying heavier loads 

Compressed air powered. Also available for electric operation 

Eimco Quality . . . built to last! 


Contact the nearest sales office or dealer, or write The Eimco Corporation, 
P.O. Box 300, Salt Lake City 10, Utah, for details or the services of a 
qualified sales-engineer. 


“ADVANCED ENGINEERING AND QUALITY CRAFTSMANSHIP SINCE 1884” 


THE EIMCO CORPORATION 


EXPORT OFFICE: 51 - 52 SOUTH STREET, NEW YORK, N. Y. 
BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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MINING 
EQUIPMENT 
MERIC] y 


634 SOUTH 4TH WEST 
SALT LAKE CITY, UTAH | 





water 


comes in oceans, rivers, lakes, wells, 
drops, buckets, pitchers and glasses. 
it quenches thirsts, cooks food, puts 
out fires, makes coffee and 

brushes teeth. it spins mills, 

runs electro-plants, cools motors 
and power factories. 

it spawns fish, sprinkles lawns, 
floats boats, washes children 

and grows flowers. 


it sustains and nurtures. 

it bends if you give it purpose. 

it reshapes itself if you give it reason. 
it is needed, wanted, feared, 

praised and prayed for. 


it is at the heart of all life. 

it is in the arteries of all industry. 
it is as close to us as skin 

but as taken for granted as sky. 


the end of water seems unbelievable. 

if it is not on the horizon, it is just over it. 
if it is not within sight, 

it is just ’round the bend. 

if it is not in the glass, 

it is just in the spigot. 


... this is the grand mirage .. 
the self-delusion that prevails 
though the wells run low 

and the streams go dry 

and the water slips away. 


we know water. 

we know its ways. 

we've learned its habits. 

we’ve pulled it out of swamplands, 
pushed it over mountains, 
pumped it into deserts, 

tunneled it through granite, 

and rescued it from pollution. 


above ail else, 

we know the need for it. 

that is why, 

for 130 years, 

we've developed new uses for, 
powered new factories with, 
diverted the courses of 

and jealously stood guard over 
water. 


Fairbanks, Morse 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION, NEW YORK 


No other manufacturer makes pumps for such a 
variety of hydraulic applications as Fairbanks, 
Morse. If it’s liquid .. . if it flows ...we make the 
pumps that move it... at low cost per gallon... 
in sizes from 200 gph to 800,000 gpm, and to 3000 
psi... for every industrial need. 

Our pumps...our generators and controls... 
our new rotary compressors... our drive toward 
better ways to de-salt ocean water... the poten- 
tial of our advance Research & Development 
Center in Beloit... our lead position in the field 
of Hydrodynamics...all of these equip us to 
serve you. 

Send for our brochure—‘'Hydrodynamics.” 
Please write to Mr. Robert W. Kerr, President, 
Fairbanks, Morse & Company, 600 South Michigan 
Ave., Chicago 5, Illinois. 
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The six 225 ft. dia. thickener tanks at Moa Bay are concrete with plastic membrane and acid brick lining 


Special Traction Thickeners Star in 
One of World’s Largest CCD Circuits 


With six 225 ft. dia. thickeners, Freeport Nickel 
Company’s beneficiation plant at Moa Bay, Cuba, un- 
doubtedly qualifies as one of the world’s largest coun- 
ter-current decantation plants—perhaps the largest 
with an acid circuit. In these tanks, an impressive 
tonnage of valuable cobalt and nickel is recovered from 
acid leached laterite ore. 

Key elements in the six-stage continuous circuit are 
Eimco-Process traction thickener mechanisms, spe- 
cially designed for low initial cost as well as efficient 
operation. The driving trusses are entirely above the 


ee ais ae “4 é 
“Thixo” arms developed by Eimco-Process 
reduced stainless steel requirements, increased 
raking efficiency in difficult thixothropic pulp 
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liquid level and the rake blades are suspended from 
vertical posts. This “Thixo” arm construction mini- 
mized the cost of the mechanism. 

In the design of the system, another important cost 
saving was effected by introducing the feed and dis- 
charging the underflow through stainless steel lines 
placed in trenches in the tank floors. This eliminated 
the necessity for tunnels, which are both expensive 
and undesirable in any thickener installation handling 
acids. 

The distinctive Moa Bay CCD plant is another ex- 
ample of Process Engineers’ willingness to work with 
clients and consultants in tailoring equipment to an 
economical and efficient system. This attitude can work 
to your advantage, too... why not see how on your 
next thickener application? 


THE EIMCO CORPORATION 


Process Engineers Division 


420 Peninsular Avenue, San Mateo, California 





Workmen securing 83-ton holding furnace to ship’s deck 
prior to sailing for Toquepala. 


Huge holding furnaces 
and converters 


shipped in one piece to Toquepala 


Other bids received by the Southern 
Peru Copper Company for these convert- 
ers and holding furnaces specified ship- 
ment of the shells in sections, which 
would require costly assembling and 
welding in the field. Treadwell, with over 
a half century of experience in design- 
ing and building this type of equipment 
for the nonferrous industry, investigated 
load limitations of handling equipment 
and conditions at the erection site and 
submitted a quotation specifying ship- 
ment of these units in one piece. 

There are two 13’ x 36’ holding fur- 
naces — the world’s largest —and four 
13’ x 30’ converters in service at the new 
smelter. 

The same Treadwell engineering ex- 
perience is available to you — whether 
you need a single piece of equipment or a 
complete plant. 

You can learn more about Treadwell 
equipment and engineering by writing 
for Bulletin No. 70. Send for a copy today. 


M. H. TREADWELL COMPANY, INC. 
140 Cedar Street, New York 6, N. Y. 
ABOVE: Treadwell holding furnace at work. 


BELOW: The four Treadwell Peirce Smith type copper converters in service at 1015 Farmers Bank Building, Pittsburgh 22, Po, 
Southern Peru Copper Corporation. 208 So. LaSalle Street, Chicago 4, Ill. 


Engineering and Mining Journal—Vol.161,No0.4 





NEW PRODUCTS DIGEST 


hi 


Clark Bros. and GE Continue Work on Gas Turbine Engines (1) 


GaS TURBINE ENGINE experiments and 
new applications are steadily getting 
more and more build-up and attention. 
Here are some of the latest develop- 
ments from two major producers, Clark 
Bros. Co. and General Electric Co. 

Clark Bros. Co., Olean, N.Y. recently 
introduced their new open cycle, single 
shaft gas turbine with a NEMA rating 
of 9,000 bhp. The compact heavy duty 
prime mover (Model 305-S) has been de- 
signed for great savings in initial equip- 
ment cost, transportation, floor space, 
foundation and installation expense. It 
burns either liquid or gaseous fuels and 
is capable of continuous operation under 
full-load conditions at normal rated speed 
of 5,000 rpm. Clark Bros. said that in 
application requiring limited speed flex- 
ibility, the 305-S would provide low cost, 
reliable source of rotative power for cen- 
trifugal compressors, power generators 
and liquid pumps. 

According to Clark, the single shaft 
design is ultra-simple with minimum num- 
ber of parts. It provides high rotating in- 
ertia, insuring minimum speed variations 
under high transient load conditions. At 
rated speed, the axial compressor deliv- 
ers a mass flow of 135 lb/sec. Turbine 
inlet temperature is held under 1,400°F 
to insure extra long life and a substan- 
tial margin of operating safety. The tur- 
bine is completely air-cooled—pressured 
air is bled off the axial compressor to 
cool high temperature components, while 
cool air envelopes between inner and 
outer skin surfaces reduce heat loss and 
minimize external temperatures wherever 
possible. 

The axial compressor with rotor of 
built-up, forged steel disk design sup- 
plies compressed air to the combustion 
chamber. Arranged on a common shaft 
with the gas turbine, the compressor 


features horizontally split case and bear- 
ing housing for easy maintenance. A 
single combustion chamber assembly con- 
tains two parallel burners, each enclosed 
in a separate combustion liner of high 
temperature, nickel chrome alloy. It is 
mounted vertically over the intermediate 
shaft area for greater compactness. 

The three stage turbine, which supplies 
power to drive the compressor and load, 
incorporates a high efficiency volute and 
a rotor of built-up forged steel disk de- 
sign. Renewable labyrinth strips or hon- 
eycomb seals are provided at all close 
clearance points on the turbine shaft to 
minimize leakage. Turbine rotor shaft 
bearings are of the babbitted, bronze- 
backed, replaceable, thick wall type. Tur- 
bine bearing supports are split on the 
horizontal center line permitting inspec- 
tion or replacement of bearings without 
removal of rotor. All integral ducting 
is constructed to provide the most effi- 
cient and desirable flow of gases possi- 
ble, and is readily removable for mainte- 
nance. Lagged insulation on the gas tur- 
bine exhaust minimizes heat radiation 
and provides maximum operator safety. 

Gas turbine control is achieved by 
regulation of the fuel flow rate. Fur- 
nished as standard equipment is a pneu- 
matic control system which provides 
semiautomatic starting and shutdown, au- 
tomatic control of output speed and 
horsepower, automatic limiting of tur- 
bine inlet temperature, and operation on 
60 psig instrument air supply. In addi- 
tion, automatic safety shutdown devices 
protect both the unit and the operator 
against low lube oil pressure, low in- 
strument air pressure, loss of control 
power, high inlet temperature, loss of 
flame, low fuel pressure and high bear- 
ing temperature. 

The Clark 305-S Gas Turbine is 


April 1960—Engineering and Mining Journal 


mounted on a fabricated steel baseplate 
of box type construction for maximum 
strength and rigidity. The frame con- 
tains an integral lube oil reservoir and is 
of sufficient length to provide adequate 
mounting for the starting device and 
other accessories. 

General Electric’s Model 720/722 gas 
turbine engine will undergo one-year op- 
erational tests expected to substantiate 
the feasibility and economy of using the 
900-horsepower machine in oil well frac- 
turing and natural gas pipeline pumping 
operations, it was announced here. 

Under terms of an agreement with 
Halliburton Oil Well Cementing Co. of 
Duncan, Oklahoma, the Model 720— 
which burns liquid fuel—will undergo a 
six-month test in the firm’s laboratory 
and then will see six months’ field service 
as the drive for a fracturing pump. 

Arrangements with the Trunkline Gas 
Co. in Houston provide for the natural- 
gas burning Model 722 to be tested for 
one year as a compressor drive in a nat- 
ural gas pipeline pumping station. 

For the field test portion of the Halli- 
burton program, the Model 720 will 
power a Tri-plex pump delivering up to 
1,100 gpm at pressures up to 8,000 Ib 
per sq in. of an oil and sand slurry. The 
model 720 gas turbine package weighs 
only 1,200 Ib and is 7 ft long. The entire 
pump-drive unit occupies only a portion 
of the truck platform on which it will be 
installed for transportation between and 
within the oil fields. 

Trunkline will use the Model 722 at a 
main-line station in conjunction with a 
DeLaval double-shaft, centrifugal gas 
compressor. 

Both programs will begin this year 
with delivery of the Halliburton gas tur- 
bine scheduled for May and the Trunk- 
line unit for September. 


Electric Detonator (50) 


A UNIQUE electric detonator which uses 
no primary explosives and yet will 
detonate on the current needed to light a 
standard flashlight bulb for Y%o sec, has, 
according to Illinois Institute of Tech- 
nology, been successfully designed and 
tested at its Armour Research Founda- 
tion. 

The low-energy detonator is based on 
the principle that a high explosive, while 
extremely difficult to explode, is rela- 
tively easy to burn and that a burning 
explosive, if properly manipulated, can 
be made to detonate. 


Chain Clamp (51) 


HEAvy-DuTY, easily-mounted chain clamp 
for attaching rubber sleeves at hydraulic 
pipe line joints is made by Black Bros. 
Co. Inc., Mendota, Ill. In addition to 
the chain, the clamp has a malleable 
iron head, a one-in. high carbon steel 
screw, and a swivel head. 
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Fool-Proof Switch Withstands 
perature Changes (2) 


Pressure-Tem- 


MINUTE, LONG-LASTING, ultra-reliable switch that seems in- 
sensitive to vibration, shock or extreme temperatures was re- 
cently announced by Space Components Inc., Washington, D.C. 

Switch operation is based on two unique principles, which 
the company calls FluxLink and FluxLock. 

At the FluxLink portion of the switch, the flux inherent in 
a magnet is piped through a solid barrier into a sealed chamber 
containing the make and break electrical contacts. 

FluxLock converts the piped force into a “snap action,” 
opening and closing the electrical contacts, thus eliminating 
the usual openings and mechanical pathways which let failure- 
causing foreign objects and contaminating substances into 
switches. 

FluxLink was designed to answer specific space vehicle de- 
mands (accurate, light, takes up very little space and not 
affected by temperature extremes, etc.). However, its potentiali- 
ties for mining are great—from laboratory to pilot plant to 
large scale operations. 

The switch is readily actuated by almost any conceivable 
type manual or machine motion. Basic switch serves without 
modification for toggle, rotary, lever, push button or electro 
magnetic remote control. 

Terminal outlet can (again without modification) be adapted 
for water, pressure, vapor and explosion-proof connectors. 

FluxLink switches run on 15 amp, 125 v (ac), can be uni- 
versally mounted and are supplied in three classes according 
to the operating temperature range: 

Series A (high temperature) operates from —85 to 900°F. 
It is all inorganic material with exposed parts of stainless steel 
and its high temperature actuating magnet reduces decay of 
magnetic force. 
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Sludge Thickener (7) 


SLUDGEs can now be thickened and de-watered without using 
chemicals, air compressors, vacuum pumps, and without high 
filter media maintenance costs, according to Nichols Engineer- 
ing and Research Corp. 

The Nichols’ “Roto-Plug” has two separate units operating 
in series—a thickener and a compression unit. 

Thickener is a hollow cylinder with a peripheral filter medi- 
um, flanges at the ends, and rotates at about 1 rpm. As the 
unit rotates, a substantial portion of the sludge moisture drains 
off, resulting in a continuous and pervious deposition on the 
medium. This forms a rolling mass (plug) which further de- 
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While the Series A is primarily designed for high temperature 
application, it works equally well under conditions of severe 
pressure, thermal shock, and may also be used in dry circuit 
applications. 

Series B (medium temperature) operates from —65 to 500°F. 
Like Series A, it is hermetically sealed, but stands less thermal 
shock and pressures. 

Series C (standard temperature) operates from —30 to 250°F. 
Although it is dust, moisture and explosion proof, it is not 
truly hermetically sealed and should not be used for dry circuit 
applications or a high order of shock and vibration. Series C 
should be used under ordinary temperature and pressure con- 
ditions. 


waters the material as it presses against the medium. As more 
solids are picked up, the rolling mass increases in size and 
distends axially over one end flange to be discharged from 
the unit. 

The solids continue to be dewatered by three special rotat- 
ing fluted drums in the compression unit. Two of the drums 
have impervious surfaces while the third has a stainless steel 
wedge slot screen. Fluted drums in rotation cause thickened 
solids to be picked up in the pockets between the fluted sur- 
faces and to be progressively fed along between the surface. 
The two impervious drums are much smaller than the third 
drum—sludge being compressed in two stages with increasing 
pressure. 


54-Ton 


Overland 


AN ENORMOUS, 13 car, overland train 
that rides on 54 tires (each 10-ft high 
and four-ft wide) is being made by R. 
G. LeTourneau, Inc. for the Army. The 
company said that the train will be 
560-ft long and will probably be the 
largest and most powerful rubber-tired 
vehicle in existence. 

Although details of its application 
have not been revealed, completion of 
the multi-unit carrier will provide the 


Train—— 
Future 
Hauler 


For Mining? 
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Army with a cargo capable of running 
in remote areas over varied terrain 
where supply lines are long, fuel sup- 
plies limited, and roads non-existent. 

LeTourneau said that the feature that 
makes the train possible, is the 54 inde- 
pendent drive wheels, each having a 
high-torque electric motor geared directly 
to its rim. 

Units of the new train include a lead 
control car, 10 four-wheel cargo cars 
with a total capacity of 150 tons, and 
two power cars. 

An auxiliary generating plant is lo- 
cated in the control car to provide suffi- 
cient power for that car to propel itself 
and one cargo car when detached from 
the rest of the train. 

Comfortable accommodations for a 
six-man crew, controls for the entire 
train, and complete communications sys- 
tem are located in the control car. 

Four Saturn gas turbine engines, 
manufactured by Solar Aircraft Co., will 
drive the generators supplying power for 
the electric wheels, steering, and other 
electrical accessories. The engines, which 
develop more than 1,000 h.p. each, 
weigh approximately 1,400 Ibs, which is 
less than one-tenth the weight of con- 
ventional engines of similar horsepower. 

One man, at an electric console in the 
lead car, will operate the train. Besides 
the driver, the crew will consist of an 
assistant driver-navigator and a radio 
man. Steering is by means of a single 
finger-tip switch which is flipped to the 
right or left according to the desired 
turning direction. Actually, only the two 
front wheels of the lead car are power 
steered—the other 52 track automatically 
through mechanical linkages. 


Modified Cryderman (4) 


THE CRYDERMAN MUCKER has been 
adapted to surface ground mobility in an 
expansion of application from mine shaft 
employment, it was announced at Salt 
Lake City. 

The application was worked out jointly 
by Shaft and Development Machines, 
Inc. marketing group for the Cryderman 
with Utah Sprockett and Machinery Co., 
also of Salt Lake. 

In the new example, the “Betsy” Cry- 
derman is mounted on a D-8 Caterpillar 
Tractor. 


It has been employed to dig holes of 
any type, particularly when blasting was 
needed to create a bore for utility trans- 
mission poles on rocky hill sides. The 
Cryderman picks up the loose rock, etc., 
much the same as it does in shaft sink- 
ing. 

Holes as deep as 60 ft can be dug 
with the tool on a 4x10 diameter. The 
frame permits the control cage to ride 
up and down a distance of 20 vertical 
feet. 


rr” 


Air Velocity Meter (17) 


A COMPACT, LIGHTWEIGHT AIR VELOCITY 
METER (Gelman Wallac Thermo-ane- 
mometer), which can accurately measure 
air speeds from 0.05 ft/sec to 30 
ft/sec, has been jointly developed by 
Gelman Instrument Co., Chelsea, Mich., 
and Wallac Co., Turku, Finland. 

Thermo-anemometer also measures air 
temperatures in two ranges; 30-110° F 
and 50-250° F. It consists of a small 
metal cylinder in which two resistance 
wires are mounted. (Power is from a 
standard flashlight battery). One of the 
wires is heated, the other cold. The two 
elements are arranged in a wheatstone 
bridge circuit so that the cooling effect 
is a function of air velocity. Air tem- 
peratures can be tested by flipping a 
switch to change from velocity to either 
of two temperature scales. 


Crusher Sampler (15) 


STURTEVANT Mii Co. has added sam- 
pling equipment to its full line of rotary 
crushers which have capacities ranging 
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from one to 10 tph. Each of the five 
sizes of standard rotary crushers and two 
sizes of special coal units now include 
an auxiliary sample spout which allows 
the drawing off of samples of 5, 10 or 
15% of the feed for laboratory analyses. 
Until this year, only the smaller capacity 
units and the coal crushers had the in- 
tegral samplers. 


Rubber Diaphragm Valve (12) 


A RUBBER diaphragm peristaltic type 
discharge valve which makes it possible 
to handle coarse abrasives, pellets and 
other odd shaped materials unable to 
pass through conventional rotary valves 
is now available from U.S. Hoffman Ma- 
chinery Corp. The valve’s elliptical body 
and “sandwiching” of its sheet rubber 
diaphragms insure positive closure. 
Movement is confined to the valve’s 
gum-rubber diaphragms which alter- 
nately open and close by air pressure 
or vacuum. This action permits dis- 
charge of materials in measured quan- 
tities with 100% air tight seal. There 
are no internal wearing metallic parts 
in the peristaltic valve, and its rubber 
diaphragms are easily replaced. Another 
distinctive feature is its “fail-safe” oper- 
ation. Should either of the rubber dia- 
phragms rupture, the other is capable of 
extending to the opposite side of the 
valve for complete and positive closure. 


Steam Cleaner (3) 


NEW OIL-FIRED, portable coil type steam 
cleaner has been developed by Slifer Mfg. 
Co., Gowrie, Iowa. 
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The 46x24x43-in. unit is mounted on 
two cast wheels and weighs about 350 
Ib when empty. Its seven-gal tank holds 
enough fuel for hours of normal use. 

Slifer Mfg. stressed the following 
safety features: visible steam-pressure 
gage; pop-off valve; and burst-proof hose. 


Wrap-Around Belt (6) 


WRAP-AROUND conveyor belt system, be- 
lieved to be the first of its type in the 
iron ore mining industry, will transport 
martite ore at a rate of about 600 gross 
tph at Jones & Laughlin’s New York Ore 
Div. 

The 36-in. x 1,300-ft long belt (called 
“wrap-around” because it has been con- 
structed on the outer edges of an existing 
conveyor system) takes ore from the di- 
vision’s aerofall mill to the screen and 
concentrating plant. 

The cost of the new conveyor has 
been cut to about 14 that of a conven- 
tional installation—the same foundations 
and conveyor shelters are used for both 
systems. 

Martite ore was formerly slurried as it 
left the aerofall mill, and pumped through 
a pipeline to the screen and concentrating 
plant. The abrasive action of the slurry 
required a large amount of maintenance 
on the pipeline and the pumps, and freez- 
ing weather sometimes caused production 
delays. 


DUMPING height of Allis-Chalmers 
Mfg. Co.’s 1%4-cu yd HD-6G is over 
9 ft. Bucket has curved bottom. Horse- 
power is 72 with four speeds forward, 
two reverse. (27) 
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Register Burner (5) 


NEw AIR HEATER Venturi register burners 
(input capacities ranging from 200,000 
to 1-million BTU) which are 3-in. thick 
and need no blower or other auxiliary 
power, have been developed by Charles 
A. Hones, Baldwin, N.Y. 

Any typical use of the burners with 
0.25 in. constant suction on the retain- 
ing port nozzle, the firm said, provides 
double the BTU inputs of the standard 
register burners. 

The register has an adjustable second- 
ary air shutter with the plate equipped 
for flame rod and pilot plant mounting— 
can also be supplied with a special cast 
iron box for easy adaption to brick wall 
setting. 

Hones also said that installation and 
maintenance are simplified by eliminat- 
ing refractory burner blocks, which other 
burners require for flame retention. 
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Patented Rocker Arm (16) 


Ermco Corp. has been granted a patent 
for new protection on the rocker arm 
rail used on its Model 630 Excavator 
Loader and the Rocker Shovels which 
enables them to fill bigger cars with less 
headroom in mines and tunnels. 

The rail allows the rolling path of the 
overhead rocker arm to be lowered, 
without reducing the required strength 
of the rail elements which support the 
rocker arms during operation. 

The crawler-type 630 is not the only 
Eimco machine to be fitted with new 
rail. The firm has a similar machine that 
travels on rails and is now developing 
improved versions of the Eimco 21 series 
which will also incorporate the newly 
patented feature. 


AN Pellets (18) 


ATLAS POWDER Co’s Explosives Div. has 
developed ammonium nitrate in a new 
pellet form which they say will increase 
the effectiveness and economy of AN 
blasting. 

Atlas pellets are available in 50- and 
80-lb moisture-resistant bags. Pellets 
flow freely and may be field-mixed by 
any method. Atlas said that their ex- 
cellent porosity allows them to readily 
absorb sensitizing agents such as fuel 
oil. 
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New Scrubber (19) 


A NEW HIGH ENERGY dust and fume 
scrubber, the Oriclone, made by Ducon 
Co., Mineola, N.Y., is said to have the 
following advantages over other types of 
high energy collectors: 50% less space 
requirement; higher operating efficiency 
at lower horsepower; an adjustable ori- 
fice for maintaining peak efficiency even 
when operating conditions vary; and 
99% efficiency even in submicron 
range. 

According to Ducon, the Oriclone 
scrubber is ideally suited for control of 
acid mists, tar fog, petroleum coke dust, 
fumes from metallurgical operation (in- 
cluding cupola stacks, blast furnaces, 
electric furnaces, sintering operations, 
etc.). 

Unique feature of the scrubber is its 
adjustable rectangular orifice—a great 
advantage in processes where operating 
conditions vary. 


Heat Exchanger (20) 


A TREFOIL REFRACTORY heat exchanger 
design which saves on fuel and extends 
the lining life, has been developed by 
Harbison-Walker Refractories Co. for 
rotary limestone and lime sludge kilns. 

The preheated charge, passing through 
the trefoil, tends to moderate the temp- 
erature in the hottest zone. Therefore, 
the excessive accretions that some fuels 
develop in high temperatures may be re- 
duced. 
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E&MJ NEW PRODUCTS DIGEST (Continued) 


For Your Files 


This selected manufacturer's literature is free unless otherwise speci- 
fied. If item is for sale, send request and money direct to manufacturer. 


DIESEL CRAWLER TRACTOR, 
TD-25, is International Harvester’s 
largest and is described in a 24-page 
catalog (CR-791-I). (65) 


PERMANENT MAGNET PULLEYS 
in the Indox V line now include a 
complete range of sizes from 12 in. 
to 48 in., according to a new Stearns 
Magnetic Products bulletin (1022). 
(66) 


RUBBER-ENCASED pendent switch- 
es, which Joy Mfg. Co. claims are 
new and safe, are described in an 
eight-page bulletin. (67) 


MOTOR GRADERS, the 8-D 
through 11-D graders with standard 
transmission, are in a 16-page bul- 
letin from Huber-Warco Co. (68) 


BEARING UNIT catalog (BU-103- 
A) from Browning Mfg. Co. lists 
their complete line of pillow blocks, 
two- and four-hole flange units, ta- 
pered roller bearing pillow blocks, and 
take-up units in malleable housings. 
(69) 


TWO ASBESTOS-CEMENT materi- 
als for electrical panel boards (As- 
bestos Ebony and Ohmstone), are 
fully described in a Johns-Manville 
four-page folder (IN-229A) (70) 


NOZZLES designed to be used with 
medium to large capacities and with 
mushroom sprays are described in 
Schutte & Koerting Co.’s bulletin (6A- 
666). (71) 


MODERN METHODS of speed re- 
duction with compact, shaft mounted 
units in a wide range of sizes and 
horsepowers are described in a 64 
page Dodge Mfg. Corp. bulletin 
(A692). (72) 


IMPROVED BELT CONVEYOR 
IDLER (Series 200 Limberoller) on 
which, Joy Mfg. Co. states, cable 
strain is reduced by free swiveling 
bearing mounts and extra reinforce- 
ments between end disks, is described 
in a 20-page bulletin (LD-111). (73) 


METHOD OF RIPPING with seismic 
analysis is the subject of an eight-page 
brochure (33793) from Caterpillar 
Tractor Co. It tells how, in some ma- 
terials, earthmoving costs can be cut 
by using crawler-drawn rippers in- 
stead of blasting. (74) 


FIBERGLASS diesel fuel tank ad- 
vantages (substantial weight reduc- 
tion, elimination of corrosion and 
maintenance, and increased safety and 
equipment life) are presented in a 
four-page bulletin by Apex Reinforced 
Plastics. (75) 


HOW MATERIAL-LEVEL indicators 
accurately and automatically control 
level of pulverized, fine, crushed or 
granular material in bin or silo is cov- 
ered by Fuller Co.’s bulletin (I-5-C). 
(76) 


MOTORIZED IMPACT TESTER 
for metals is described in a six-page 
brochure by Testing Machines, Inc. 
The machine makes either the izod 
(cantilever beam), charpy (simple 
beam) or tension impact test. (77) 


MOLDED FIBERGLASS pipe-fitting 
insulation (FIT-rite) is described in 
Fibrous Glass Products, Inc.’s four- 
page bulletin (TD-105). The relative 
thickness of FIT-rite required for 
equal heat gain as compared to other 
media is shown for cold lines, low- 
pressure lines and hot lines. (78) 


eel 


numbers are circled. 


i 21 31 4\ 
12 22 32 42 
13 23 33 43 
14 24 34 «= 44 
15 25 35 45 
16 26 360 «= 4% 
17 27 37 47 
18 28 38 48 
19 29 39 49 
20 30 — 40 50 


ow@nouaAwn— 


E&MJ NOT GOOD AFTER OCT. |, 1960 


Please send me the catalogs or 61 65 85 89 
further information about the items 62 66 86 90 
from New Products Digest whose 87 


ENGINE DOWN TIME, and the 
steps that can be taken to minimize 
it are outlined in a fold-out chart 
from Caterpillar Tractor Co. It 
stresses the importance of using man- 
ufacturers’ parts in order to get maxi- 
mum service life (DE 918). (79) 


PORTABLE CORDS and cables are 
the subjects of a 52-page manual from 
Kaiser Aluminum & Chemical Sales, 
Inc. Gives data on insulation com- 
pounds and jacket compounds. Speci- 
fications and characteristics of various 
types of portable cords are listed. 
(80) 


EASIER TO READ pre-engineered 
tables for BostRon V-Belts are fea- 
tured in a 64-page catalog by Boston 
Woven Hose & Rubber Div., Ameri- 
can Biltrite Rubber Co. All drives are 
based on the premium horsepower rat- 
ing. (81) 


2% yd Model L85A is described in 
Thew Shovel Co.’s 24-page catalog. 
This power shovel is also available as 
a crane, clam, dragline and hoe. Thew 
(Continued on next page) 
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E&MJ NEW PRODUCTS DIGEST (Continued) 


features 10-year warranty on “Shear- 
Ball” connection, 2-lever joy stick 
controls and  square-tubular-chord 
crane boom. (82) 


TUNGSTEN CARBIDE rock bits are 
discussed in Joy Mfg. Co.’s four-page 
bulletin (NR-87-C). Bottom drive, 
shoulder drive and taper socket bits 
are illustrated and explained. Simple 
chart provides selection data for all 
types of bits made by the company 
and includes information on cross and 
“X” bits, diameters and thread types. 
(83) 


RADIOISOTOPE WALL CHART 
containing information on dosimetry 
of radioisotopes, decay tables, opti- 
mum counts chart, gamma ray ab- 
sorption curves, and typical gamma 
spectra has been prepared by Baird- 
Atomic, Inc. (84) 


POSITIVE-PRESSURE backhoe and 
positive rope crowd shovel attachment 
are two features of the American 200 
series crawler excavator/crane, ac- 
cording to American Hoist & Derrick 
Co. in their new 20-page catalog 
(720-CG-3). (85) 
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FLANGED FLEXIBLE PIPE (the 
“Gen-Lok”) that can, according to 
General Rubber Corp., assure perfect 
bolt hole alignment in both old and 
new installations alike, is described 
in the company’s fold-out catalog 
(850). (86) 


COMPLETE RANGE of dry collec- 
tion equipment is described in Dracco 
Div., Fuller Co.’s “Freedom from 
Dust” (bulletin 805). It features spe- 
cifications and descriptive information 
on the multi-bag filter, uni-filter, glass- 
bag filter, and whirl-cone. 28 pp. 
(87) 


FLEXIBLE COUPLINGS in T. B. 
Wood's Sons Co. “Sure-Flex” line, in- 
cluding the “Junior” couplings with 
flanges of zinc alloy AG40A and the 
large-size bushed couplings with “Sure- 
Grip” interchangeable, are presented 
in bulletin (5103). (88) 


COMPOSITION of aluminum alloys, 
gas welding aluminum, aluminum 
brazing, aluminum soldering, and typ- 
ical uses of aluminum joining ma- 
terials are some of the topics covered 
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in the 40-page All-State Aluminum 
Manual put out by All-State Welding 
Alloys Co., Inc. (89) 


HANDY, EASY TO FOLLOW 4- 
color 8%x11-in. “Basic Guide to Fer- 
rous Metallurgy” has been re-issued 
by Tempil Corp. on stiff, durable gloss 
paper stock. (90) 


REVIEW of the recently introduced 
340 hp, 30 yd heaped, TS-360 motor 
scraper contains construction, engi- 
neering and operating features and 
appears in Allis-Chalmer’s 20-page 
catalog (MS-1357). Specifications in- 
cluded. (91) 


MOTOR GRADER (Model D) is 
outlined in Allis-Chalmer’s revised 
16-page catalog (MS-1319). Contains 
cutaway view of the grader, and gaso- 
line and diesel engine power plant 
illustrations. Specifications included. 
(92) 


ANOTHER of the new Allis Chalmers 
catalogs (MS-1322) covers highlights 
of the TS-160 motor scraper, the 155 
hp, 9.5 cubic yd heaped capacity unit. 
Specifications included. (93) 


PRODUCTS AND SERVICES of 
Vitro Chemical Co., plus an outline 
of the reorganization of three sister 
firms, Vitro Uranium, Heavy Min- 
erals and Vitro Rare Earths, are 
shown in a new brochure. (94) 


COMPLETE LINE of Caterpillar 
natural gas engines for all applications 
is described in an eight-page booklet 
by Caterpillar Tractor Co., Engine 
Div. (95) 


POTENTIAL for design and produc- 
tion of electronic and electro-mechan- 
ical devices by Lear, Inc., is described 
in a recent brochure. (96) 


DRILLING AND SAWING TOOL 
specifications and descriptions plus 
hints on how to reduce drilling costs 
are the subject of an eight-page bro- 
chure from Truco Masonry Drilling 
Div., Wheel Trueing Tool Co. (97) 


FACTORS governing the selection of 
electromagnetic pulleys or non-electric 
ceramic type Perma-Pulleys are ex- 
plained in catalog (C-2000), recently 
issued by Dings Magnetic Separator 
Co. (98) 


SLIDING GATE pressure regulators 
that are used on steam, water, air, oil, 
gas or chemicals wherever higher 
pressures are present or larger pres- 
sure drops are needed, and that are 
suitable for steam pressures to 300 
psi and temperatures to 600°F are 
outlined in a two-page bulletin (JNP- 
5) by OPW-Jordan Corp. (99) 


PRICE SHEET for a new line of 
Browning Mfg. Co. gripbelts; 3V, SV 
and 8V. 3V has %-in. top width, 5V 
has %-in. top width, and 8V has 1 
in. top width, (100) 
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REINFORCED PRIMACORD 


Textile reinforced, tough, resilient, flexible. Recommended 
for surface trunklines and deep holes where normal 
strength and resistance to abrasion and cutting are 
needed. Tensile strength 150 Ibs. 1000-ft. spool 18.5 Ibs. 


Colors: Red stripe on yellow. 
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PLASTIC REINFORCED PRIMACORD 


Covered with tough plastic material, not affected by 
high Summer heat or Winter cold. Waterproof — resistant 
to acids commonly encountered. Use for extremely deep 
holes, river crossings, field shots that must stand for long 
periods of time and in other wet conditions. Tensile 
strength 275 Ibs. 1000-ft. spool 21 Ibs. Color: White. 


PLASTIC WIRE COUNTERED PRIMACORD 


A strong, tough Primacord, armored with wire and cov- 
ered with a plastic material. Recommended for use in 
deep, ragged holes or with metal or fibre explosives con- 
tainers, where strength and resistance to abrasion and 
cutting are essential. Tensile strength 300 Ibs. 1000-ft. 
spool 31.5 Ibs. Colors: red “barber pole” on white. 
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LO-TEMP PRIMACORD 


Jacket of polyvinyl chloride plastic over rayon yarn coun- 
tering gives this cord exceptional flexibility, with textured 
surface, slightly tacky. Cord has outstanding handling 
characteristics at all atmospheric temperatures. It bends 
easily and knots securely at minus 40°F. Recommended 


‘PLAIN PRIMACORD 


Textile-covered, flexible and resilient. Suitable for surface 
trunklines and shallow holes where tensile strength and 
resistance to abrasion and cutting are not required. 
Tensile strength 125 Ibs. 1000-ft. spool 17.5 Ibs. Color: 
Yellow. 


FIVE TYPES OF 


PRIMACORD 
DETONATING FUSE 
to meet varying blasting conditions 


Primacord is used primarily for initiating commercial explosives. 
It consists of a core of high explosive encased in various combi- 
nations of protective coverings. When initiated with fuse and cap 
or electric blasting cap, it detonates along its entire length at a 
velocity of nearly four miles per second and with the initiating 
energy of a blasting cap at all points. A Primacord trunkline will 
initiate any number of additional lengths through simple knot 
connections. In a downline it will detonate cap-sensitive explosives 
with which it comes in contact. 

Primacord is less sensitive to accidental detonation than the 
main charge of standard explosives. On at least one occasion it 
failed to detonate when directly struck by lightning. 


for trunklines and for downlines where abuse is not ex- 
cessive. Tensile strength 190 Ibs. 1000-ft. spool 19.5 Ibs. 
Color: Yellow. 


PRIMACORD DETONATING FUSE 


re Plastic Plastic Wire 
Lo-Temp re Reinforced | Countered 


Primacord is available through your regular explosives supply sources. 


CONDITIONS 


Trunklines 
Small diameter 


Free 
holes — 1%”—2\” 


Sample Holes 3” dia. and spaces, 

Kit depending on dep 
Secondary Blasting 

Deep, ragged holes 

Deep, wet holes 


When a field shot must 
stand a long time 


Loading with heavily rein- 
forced explosives containers 


contains dummy 
samples of five 
types of Primacord 
with brief descrip- 
tions. When you 
write for it, tell us 
about the job. 


‘THE -ENSIGN- BICKFORD COMPANY 


Simsbury, Connecticut — Since 1836 
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UTAH CONSTRUCTION @ Mininv €O... 


S 60 years of growth and diversification in world-wide construction 


IRON ORE BENEFICIATION PLANT 


design engineering, procurement and construction 
of PROCESSING PLANTS 
on a turn-key basis or by individual components 


The 1500 ton-per-day carbonate leach uranium ore processing mill, photo above, 
engineered and built by Utah Construction & Mining Co. for Homestake-Sapin Partners 
at Grants, New Mexico, typifies Utah’s engineered construction of processing plants, a 
ELECTROLYTIC ZING PLANT service that can begin with the customer's objective and culminate in the delivery of a 
complete, operating facility. With investigation, design, management and construction 
as integrated functions of a single organization, the coordination essential to cost-saving 
construction and economical performance of the completed facility is assured. 
Responsible for processing installations of every magnitude for over half a century, Utah 
performs test and pilot plant work, flow sheet development, project engineering, layout, 
design, material control, specifications, procurement and plant construction on an individual 
or turn-key basis. You are invited to consult with Utah Construction & Mining Co. 
on your preliminary planning or at any stage of plant procurement. 
informative color motion picture of the TOQUEPALA PROJECT showing 


- Utah's participation is available tor private showing on request. 


UTAH CONSTRUCTION & MINING Co. 


100 BUSH STREET © SAN FRANCISCO + CALIFORNIA 
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For drifters, sinkers and stopers... 
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CLEAR FASTER 


5 FRONT HOLES SHOOT 
ALL AIR OR WATER FORWARD 


TIMKEN 


removable rock bits 
April 1960—Engineering and Mining Journal 


TIMKEN*® THREADED 
BIT CLEARS CHIPS 
FASTER, KEEPS 
DUST DOWN 


HE illustration at left shows how this 

Timken® threaded carbide insert bit 
clears chips faster, keeps dust down in 
mines. The 5 front holes shoot water directly 
against the rock, wash chips back faster. 
The deeper, wider wing clearance helps 
speed chip removal. You drill rock, not chips. 
And this improved water circulation, by keep- 
ing dust down, helps make mining safer. 


This fast wash back ends drill steel clog- 
ging, protects bit skirts against damage. 
And the special analysis carbides have 
greater shock-and-wear resistance. They 
can be reconditioned many times. Improved 
thread contact minimizes breakage. 


For more hole-per-bit, use this Timken 
threaded carbide insert bit. Get full details 
in free brochure. Write: The Timken Roller 
Bearing Company, Rock Bit Division, Can- 
ton 6, Ohio. Cable:‘*TIMROSCO”’. Makers of 
Tapered Roller Bearings, Fine Alloy Steel 
and Removable Rock Bits. 


FOR OTHER TOUGH DRILLING JOBS 


Improved Timken all-steel multi-use 
bit, with correct, controlled recon- 
ditioning, gives you lowest cost 
per foot-of-hole when you can 
drill out full increments of steel. 


Timken tapered socket carbide insert bit 
is removable for full steel life, tapered 
for more secure union. Has same 
frontal features as threaded bit. Gives 
you bit removability with one-piece 
steel strength! 





Advance Progress Report 


CF.1-Wickwire develops 


DOUBLE 


New wire drawing technique gives 
you longer-lasting wire rope 


CF&I-Wickwire’s premium wire rope— Double 
Gray — has now been improved by a remarkable 
new wire drawing technique. This new wire 
rope — Double Gray-X — provides EXTRA 
LONG LIFE. 

Wickwire’s advanced wire drawing process is 
the joint effort of our research engineers, metal- 
lurgists and key production people. They sought 
to reduce the friction between the wires within 
the rope itself, thus producing a wire rope with 
greater resistance to bending fatigue. An im- 
portant step in Wickwire’s new wire drawing 
process is the use of molybdenum disulphide. 


- ROPE 


DOUBLE 


- 


“Moly Disulphide” builds a thin, permanent 
molecular shield around each wire. Coupled 
with Wickwire’s other advanced wire process- 
ing techniques, it gives these results: 

@ Friction-free interaction of the individual 
wires in every strand of Double Gray-X — 
A molecular jacket of Moly Disulphide on 
each wire helps cushion them against the 
effects of bending, crushing and abrasion. As 
the rope operates over sheaves, for example, 
the molecular shield tends to prevent the 
wire surfaces from grinding against each 
other, reducing friction and wear. 


Se. 
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a superior wire rope 


-GRAY-X 


@ Smoother surface to the wires—In any wire, Double Gray-X will be made in a wide range 
tiny imperfections occasionally form on the of sizes and constructions to give greater oper- 
surface. These “weak links” can cause pre- ating economy and reduced downtime for all 
mature breaking of the wires and impair the types of rope-using equipment. It will be avail- 
life of the rope. Moly Disulphide helps elim- able soon from CF &I-Wickwire’s chain of ware- 
inate any minute nicks, creating smoother- houses and through a network of nationwide 
surfaced wires. distributors. 


Higher degree of toughness which is essential 

to longer wire rope life—Moly Disulphide EXTRA STRENGTH 

greatly minimizes the friction involved in In addition to longer life, Double Gray-X gives you 

the drawing operation, thus preventing the the extra strength of Double Gray Wire Rope. Made 

wires from “heating up”. This assures the - oe impress pies steel ae ot tadepentee 
J , rs ire Rope Core, this rope gives igher break- 

correct physical properties for every wire in ing strength than the catalog breaking strength of 

Double Gray-X and helps the wire retain its an improved plow steel rope with IWRC. 

original toughness. 


WICKWIRE ROPE 


THE COLORADO FUEL AND IRON CORPORATION STEEL 


In the West: THE COLORADO FUEL AND IRON CORPORATION — Albuquerque «+ Amarillo « Billings « Boise + Butte « Denver « El Paso 
Farmington (N.M.) « Ft. Worth « Houston « Kansas City « Lincoln « Los Angeles *« Oakland « Odessa (Tex.) « Oklahoma City 
Phoenix « Portland « Pueblo « Salt Lake City « San Francisco « San Leandro « Seattle + Spokane « Tulsa « Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION — Boston « Buffalo « Chattanooga « Chicago « Detroit e Emlenton (Pa.) 
New Orleans « New York « Philadelphia 
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Thor 


Everything you want 
in Push Feed Drills--- 


On mow! 


Thor’s new model 330 push feed rock drill out- 
performs every other drill in its class... a 
fast, rugged, perfectly balanced drill with con- 
venient controls. Two new feed legs have been 
engineered for use with the Thor model 330. 

Model 333 is a power retracted feed leg, 
single stage, which can extend 51” in oper- 
ation. 

Model 335 is a telescopic, manually re- 
tracted leg with a total feed movement of 
73". 

The feed cylinder of both legs is attached 
to the drill, so that the feed rod extends 
from the top of the cylinder when the drill 
is operated. Either leg is easily attached to 
the drill by a single nut. 

The throttle valve controls the air and 


water supply to the drill and the feed leg. 
Ask your Thor “Red Tool” distributor or 
Thor service branch to demonstrate. 
Thor Power Tool Company, Aurora, 
Illinois. Branches in all principal cities. 


| 
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| Photo shows portable pump unit con- 
=| nected to internal combustion engine 
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How FALK Gaacrcex) Couplings give your 


connected machinery Double Protection 


FIRST: They protect against shaft misalignment. Some degree of shaft 
misalignment is unavoidable—and unless protective compensation is pro- 
vided, additional loads are developed on shafts, bearings and other 
revolving elements. The result is excessive wear-and-tear—and often 
actual breakage....FALK Steelflex Couplings compensate for either angu- 
lar or parallel misalignment—or for the more serious condition involving 
both! The exclusive Steelflex gridmember which joins the two hubs is not 
fastened to either hub; thus, either hub can shift in any direction without 
imposing a load on the other hub. 


Yet, important as protection against shaft misalignment is to you, it is 
only one function of the truly flexible FALK Steelflex Coupling. 


SECOND: They protect against torque fluctuations which create excess 
wear On connected machines and frequently induce destructive shaft mis- 
alignment. The exclusive FALK Steelflex grid-groove design cushions shock 
loads, dampens vibration, reduces impact loads as much as 30 per cent. 
You get this extra margin of protection that can mean the difference 
between operating and breakdown! You save on maintenance costs. And 
—you prolong the service life of your machines!...For complete informa- 
tion, ask your FALK Representative or Authorized Distributor. Or— 
write direct for Bulletin 4100. 


FALK and STEELFLEX are Registered Trademarks 


THE FALK CORPORATION, MILWAUKEE I, WISCONSIN 


Representatives and Distributors in Most Principal Cities 


Manufacturers of Quality Gear Drives and Flexible Shaft Couplings 


i 


by a Type F FALK Steelflex Coupling 


Basic Type F 
FALK STEELFLEX COUPLING 
fills the needs of 90% 
of industrial applications 


This cutaway view shows the exclusive 
Steelflex design which provides torsionay 
resilience with the strength of steel. This 
torsional resilience spreads peak or shock 
loads over a relatively long increment 
of time, thus greatly reducing stresses in 
connected machinery. 


The versatile Type F Steelflex can be 
used horizontally or vertically, without 
modification or special parts. It is ideally 
suited to 9 out of 10 applications. For 
unusual applications involving overload 
conditions, extended shafts, brakes, etc., 
standard designs of dual-purpose Steel- 
flex couplings are available. 


For most applications, you can give your 
machines the extra protection afforded 
by FALK Steelflex Couplings at no extra 
cost! 
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All Allis-Chalmers crawler tractors roll on tapered 
roller bearing truck wheels. Most others still use 
bushings. 

Anyone who remembers his roller skating days 
knows the performance advantages of bearings over 
bushings. The difference between first and also-ran 
was in the wheel bearing. This friction-reducing 


MORE WORK POWER 


Reduced friction through use of tapered roller bearings in all Allis-Chalmers 
crawler tractors makes the difference in work power and profit for you! 


advantage is the reason railroads all over the country 
have turned to roller freight. 

The same principle applies to tractors except 
much more power is being wasted by friction-type 
plain bushings. It’s one of the reasons the 225-hp 
HD-21, on tapered roller bearings, produces right 
alongside the biggest tractors you can buy. Can you 


move ahead with 
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continue to pay for power that never produces— 
that gets “‘lost’’ in old-fashioned bushings? 

Your Allis-Chalmers dealer will be glad to discuss 
this and the many other advantages that keep the 
HD-21 on the go shift after shift with a minimum 
of maintenance. Ask about the toughest track ever 
built . . . the industry’s healthiest engine and certified 
permanent lubrication. Allis-Chalmers, Construction 
Machinery Division, Milwaukee 1, Wis. 


power for a growing world 





MR Power Lug 
9 Earthmover 


REDUCES CUTTING 
INCREASES FLOTATION 


WITH 


The new Seiberling tread curvature design, low angle 
lugs and free-floating center support, permits greater 
flexibility for the entire length of the lugs... lets them 
“roll with the punch” to reduce snagging, cutting, rip- 
ping and chipping. With the greater bearing surface of 
low angle lugs, you get higher flotation, better load sus- 
pension and increased road contact for more traction. 

Still another Seiberling design advance to reduce 
cutting and tearing in turns is the elimination of rigid, 
sharp profile shoulders. Seiberling curved shoulders 
permit the center of the tire to pivot and take more 
stress of the turning action, freeing the shoulders from 
brutal ripping forces. 


This Power Lug Earthmover will deliver maximum 
service under every road and load condition. Get 
complete details from your Seiberling dealer, or 
contact Truck Tire Department, Seiberling Rubber 
Company, Akron 9, Ohio. 


FROM BEAD TO TREAD...EXPRESSLY 
ENGINEERED FOR MINING SERVICE 


WIDE DEEP TREAD 


CURVED SHOULDER - 
FOR BETTER PIVOTING 


TRIPLE-THICK 
SIDEWALLS IN 
SNAGGING AREA 


100% NYLON CORD BODY 
MASSIVE BEADS 


TRIPLE- 
STACKED 


A NAME YOU CAN TRUST IN TIRES 


SEIBERLIN 
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Increase the life of your wheels with 
S-D Hard-Faced Treads and Flanges... 


“Modern mass-production equipment has catapulted Sanford- 
Day into the position of top mine wheel ‘rehabilitation center’ 
of the country.” 


—Fusion Facts 


Why you save on S-D Hard-Faced Wheels (New or Reclaimed) 


For years wheels like the one at right had to be discarded. 
Tread and (2) Flange are “worn-out”. 
sound and serviceable as a new one. 


Its (1) 

But otherwise the wheel is as 
We have solved the problem of 
getting wearing material on a wheel 
where it does some good . . . on the 
tread and flange where it is used! We 
have reclaimed thousands upon thou- 
sands of “worn” wheels by success- 
fully applying high alloy materials to 
the tread and flange of discarded 
wheels. These reclaimed wheels have 
earned such favorable savings, and 
due to oftentimes tripling their serv- 


ice life, many users have been order- 
Several completely automatic fixtures, such 


as this one, were developed at Sanford- 
Day in cooperation with the welding indus- 
try to mass-produce S-D Hard-Faced new 
wheels and reclaim old ones. Heads are 
shown here depositing high alloy on treads. 
A different alloy is used on flanges. Secret 
of long wheel life is obtaining wheels fur- 
nished with wearing surface on treads to 
take “impact”, while wearing surface on 
flanges will take “scrubbing”. S-D Hard- 
Facing assures you maximum and equal 


ing new wheels S-D Hard-Faced. 
They save the cost and down time of 
changing and reclaiming wheels when 
ordinary wheel flange and tread 
wear out. 

What counts is the proper alloy 


SD ee Se oe ae on the tread and flange! Over given 


period of time your wheel requirements will be reduced substantially 
when you order and use S-D Hard-Faced Wheels. Write us today for 
BULLETIN E-100 that furnishes complete information and specifica- 
tions. Sanford-Day Iron Works, Inc., P. O. Box 1511 . . . Telephone 
3-4191, Knoxville, Tennessee. 


Pictured below is a test wheel after many months service in severe service. 
appreciable wear on the S-D Hard-Faced tread and flange. 


It shows no 


The S-D Brakeman Car (safety control car 
incorporating magnetic brake shoes), one 
of many types of cars built by Sanford-Day, 
is a recent example of the cars ordered by 
customers with S-D Hard-Faced Wheels to 
assure longer wheel life. 
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Worn wheel above shows typical condition 
of wheels formerly discarded. 

Field reports and customer experiences with 
S-D Hard-Faced Wheels show that reclaimed 
wheels, like one below, often give three 
times the service life of unprotected ones at 
TMM Mee ese 


SAN FORD-DAY 


KNOXVILLE 


TENNESSEE 





H-70O 
PAY LOADER 


handles tough 


feldspar loading for 


ta Ye et GOLDING-KEENE CO. 


“The H-70 ‘PAYLOADER' handles with real operational 
ease and has the power and traction to get capacity loads 
under extreme work conditions,'’ says Frank Arlen, operator, 
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Manual 
Underground Mine 
Converted to 

Bulk Mining 


Golding-Keene Co. at Keene, New Hamp- 
shire, one of the major producers of feldspar, 
is engaged in an unusual mining operation. 
For many years its feldspar was mined under- 
ground... manually excavated and handled. 
This of course left tons of feldspar unobtain- 


able in the tunnel pillars and supporting roof. 


Recently company officials took another look 
at the situation and decided it was econom- 
ically feasible to strip the overburden and re- 
claim the remaining feldspar. At one of their 
Cheshire County mines about 28 feet of over- 
burden was removed, which uncovered the 
support pillars of the former mine, some of 
them ranging 250’ in depth of reclaimable 
material, 


Key machine in their new, mechanized oper- 
ation is a Model H-70 “PAYLOADER” which 
loads the blasted feldspar into trucks for 
transport to the processing plant eight miles 
away. Loading the huge chunks of feldspar 
is a tough, rugged job, but this medium size 
“PAYLOADER” with a 2 cu. yd, bucket, averages 
a 15-ton load in 7 minutes. In addition, while 
waiting for trucks, the “PAYLOADER” main- 
tains the haul roads, and does general clean- 
up work, 


There is no limit to the usefulness and ver- 
satility of “PAYLOADER” tractor-shovels... 
in all types of mining... strip or shaft... 
metallic or non-metallic. Their rugged 
strength, dependable performance, and high 
productive capacity make them a profitable 
investment for any mine. There are 20 models 
in 8 sizes to choose from, Send for complete 
details. 


HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER and PAY ore registered 
trade-mark names of The Frank G. Hough Co., Libertyville, Ill. 
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Close, low carry position of bucket assures better balance, 
stability and operator visibility as well as higher travel speeds. 


i] OU G hi’ 


THE FRANK G. HOUGH CO. [((a_ 
LIBERTYVILLE, ILLINOIS FA 
SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 


THE FRANK G. HOUGH CO. 
726 Sunnyside Ave., Libertyville, Ill. 


(J Send data on Model H-70 ‘PAYLOADER”’ 
(] Send data on all “‘PAYLOADER”’ sizes 


Name 
Title. 
Company 
Street 


City 
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rear wall water cooling. 
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These Dao a design features assure trouble-free, 
‘continuous operation of this B&W Waste Heat Boiler 


ual ett R Calle eo alia ee tel Lode Oa MUS TS 
B&W Waste Heat Recovery Boilerto produce 42,500 lb steam 
per hour at 400 psig and 700 F at the superheater outlet. 


HOW TO SOLVE 
WASTE HEAT 
BOILER PROBLEMS 


BaW heat recovery system 
ends production bottieneck 


A major problem in waste heat boiler operation is 
the fouling of steam generating surfaces by slag 
and ash from the process. Frequent outages and 
excessive labor for boiler cleaning add substantially 
to the cost of any plant operation. Production delays 
can result in further serious losses. 


For example, the Empresa Nacional de Fundiciones 
copper smelter at Paipote, Chile was experiencing 
difficulty in handling high temperature corrosive 
gases with considerable slag and metallics carry- 
over. Slagging of boiler surfaces was severely limit- 
ing plant production. Unscheduled smelter shut- 
downs resulted in excessive refractory maintenance, 
high operating costs, and production losses. 


B&W’s engineers were asked to design a boiler to 
provide trouble-free operation for these difficult ash 
and slag conditions. An important requirement was 
that the new system be installed without interrupt- 


ing plant operation. Utilizing the extensive experi- 
ence gained from similar installations, B&W recom- 
mended a special, single pass, low draft loss boiler 
for the specific plant conditions at Paipote. B&W’s 
recommendations for a completely engineered sys- 
tem were accepted and a waste heat boiler, flues, dust 
handling equipment, and auxiliaries were furnished. 


The successful elimination of the waste heat han- 
dling problems, previously limiting production and 
causing high maintenance costs, has now been 
proved by several months of operation. In fact, plant 
production is now above design capacity. 


B&W’s extensive research and engineering facili- 
ties, plus its broad field experience in design and 
operating requirements in the metallurgical process 
industry, are available to solve your problems. 
The Babcock & Wilcox Company, Boiler Division, 
Barberton, Ohio. 


Send for this Free Definitive 
Bulletin — G-88 — Today 


THE BABCOCK & WILCOX COMPANY 


April 1960—Engineering and Mining Journal 


BOILER DIVISION 





" PROCEED, 
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Ae’ DEFER 
i |) «OR MODIFY? 


Kaiser Engineers can 
help you decide 


Objective analysis is vital to sound decision on 
new plant or expansion projects. Feasibility 
studies, economic analyses and site evaluations 
are yours by an outside, impartial firm when 
Kaiser Engineers is selected to help you decide 


when, how and where to proceed. 


These services are in addition to the design 
and construction of major facilities for the Min- 


erals industry. 


KE offers complete, one-company, integrated 
service from concept through construction— 
plus world-wide experience and the ingenuity to 
build quickly, within budget. 


KAISER ENGINEERS 


Division of Henry J. Kaiser Company 
Oakland 12, California 
Pittsburgh, Washington, D. C., Chicago, New York 


® KE projects include work in Australia, Brazil, Ghana, 
India, New Zealand, as well as Canada and the United 
States. Assignments include iron ore concentrating 
plants, cement plants, bauxite and alumina processing 
plants and diatomaceous earth facilities. 

5458-M 
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—C¥YANAMID > 


CYANAMID DE MEXICO, S.A. 
Apartado Postal 283 
Mexico 1, D.F., Mexico 


CYANAMID OF GREAT BRITAIN LTD. 
Bush House, Aldwych, 
London W.C. 2, England 


SOUTH AFRICAN CYANAMID (PTY.) LTD. 
P.O. Box 7552, 
Johannesburg, Union of South Africa 


H. HARTJENS 
Casilla 4393, Belen 1043, 
Of. 7, Lima, Peru 


CYANAMID AUSTRALIA PTY. LTD. 
Atlas Building, 406 Collins Street 
Melbourne, Australia 


CYANAMID (FAR EAST) LTD. 
506 Nikkatsu International Bldg. 
Yuraku-Cho, Tokyo, Japan 


CYANAMID OF CANADA LIMITED 
e Montreal, Quebec 
Sales Offices: Toronto, Montreal, Vancouver 


Cyanidation Process Chemicals 
Flotation Reagents 
Floceulating Agents 

Film Forming Agents 


Surface Active Agents 


High Explosives 
Permissibles 
Seismograph Erplosives 
Blasting Agents 
Blasting Caps 
Electric Blasting Caps 


Blasting Accessories 


Please send me 
Mineral Dressing 
Notes No. 25 


FLOTATION ADDRESS 
REAGENTS 


“ore-dressing ideas you can use” 


a5 


a ie aad 


Now available 


to metallurgists everywhere... 


a completely revised edition of 


FLOTATION REAGENTS 


Mineral Dressing Notes No. 25 


This informative 48-page booklet contains a thorough run-down on 
all commercially available Cyanamid Mining Chemicals plus helpful 
data on their use in processing various types of ores. Expanded and 
completely revised since its last printing in 1954, it now includes val- 
uable facts about new Cyanamid flocculants as well as new authorita- 
tive information on copper-lead and copper-moly separations. 


For over 40 years, Cyanamid has supplied the mining world with a 
complete line of flotation reagents, flocculants and other mining chem- 
icals, backed by a wealth of useful technical literature. Assistance in 
using Cyanamid processes and products is always available through our 
experienced field engineers located throughout the world and from 
Cyanamid’s own Mining Chemicals Laboratories. 


Use this coupon for your copy. 


NAME 





COMPANY 





Th ERA ea NR OOO rent 


AMERICAN CYANAMID COMPANY 


EXPLOSIVES AND MINING CHEMICALS DEPARTMENT 


CYANAMID INTERNATIONAL — Mining Chemica/s Department 
Cable Address:—Cyanamid. New York 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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Where heavyweights move job records prove... 


HRESTONES PULL HAUL COSTS DOWN! 


Take a tip from nationwide construction records—Firestones lower tire costs per job! 
Here's why: Firestone off-the-highway tire dependability plus Firestone’s Giant Tire 
Service keeps expensive equipment on the job and working. Firestones are built with 
Firestone Rubber-X, the longest-wearing rubber ever used in Firestone tires. Firestone 
Shock-Fortified nylon cord is a natural for off-highway loads—holds impact damage 
to the minimum. And your Firestone Tire Expert will help you match tires to the job 
as well as handle all maintenance problems. Turn downtime into worktime with 
Firestone tires and service! Call your Firestone Dealer or Store today. 


WHEN ORDERING NEW EQUIPMENT ALWAYS SPECIFY FIRESTONE TIRES 


Super Rock Grip Super Rock Grip 
Wide Base* Deep Tread* 


Copyright 1960, The Firestone Tire & Rubber Ce, 


*Firestone T.M, 


BETTER RUBBER FROM START TO FINISH 





20 more for Toquepala! 


Westerns get the nod again for tough copper-carrying task 


Last year, 85 air-operated Western dump cars went 
on the line at Southern Peru Copper Corporation’s 
Toquepala project in Peru. Once more the durability 
of Westerns—heavy, dense copper ore calls for cars 
that can stand up under steady battering—was 
proved, and now B-L-H has been commissioned to 
supply 20 more. The new cars will be built of heavy 
gauge, double-reinforced steel. They will weigh 
87,000 Ib., measure 42 ft. by 11 ft., and have a level 
full capacity of 43 cu. yd., or 90 tons. 

Among the specific features of Western dump cars 
that assure profitable operation are these: 


® Door control mechanism, located at ends of car— 
substantial, fully enclosed, foolproof 

® Exclusive dual side-pivots, permitting dumping with 
least effort and air consumption 
Fast-acting dumping mechanism and steep dumping 
angle to speed up operation, cut costs 
Automatic cut-off valve for smooth dumping 


Body underframe of one all-welded unit, heavily re- 
inforced throughout 


Double-plate, curved-top door, strongest made 


Low center of gravity to assure stability in all 
situations 


Built by B-L-H, Western dump cars are available in any size up to 60 cu. 
yd., any capacity up to 100 tons. Write us for complete information. 


Western dump cars, built by B-L-H’s 
Industrial Equipment Division, are shown 
in use at the Toquepala mine in Peru. 


BAULUDWGVIN : LIMA: HAMILTON 
Industrial Equipment Division - Philadelphia 42, Pa. 
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Full contact braking surface 


stops your vehicles twice as fast 


Today’s heavyweight vehicles need braking power to suit—and you 
get it with B.F.Goodrich Hi-Torque brakes. With these brakes, 
each of the shoes is forced by hydraulic power against the inside 
of the brake drum to provide full-circle braking action. Here are 
the advantages: 


@ Stopping distance cut approximately in half compared to con- 
ventional two-shoe brakes tested on identical vehicles and loads, 


@ Increased safety and controllability of the vehicle, permitting 
faster, more profitable use by the operator... shorter work cycles. 


@ Brake torque is maintained with minimum “fading” because of 
the non-energized design. 


Hi-Torque brakes adjust themselves automatically, need no 
lubrication. Available in sizes from 17%” x 4” to 26” x 7”. For 
complete information ask your equipment manufacturer, or write 
B.F.Goodrich Aviation Products, a division of The B.F. Goodrich 
Company, Dept. EM-4, Troy, Ohio. 


DOUBLE THE TORQUE — Dynamometer test 
made at constant speed 53 rpm, constant 
pressure conditions, brakes applied on 15- 
second cycles. Test duplicates operating con- 
ditions of heavy vehicle on long downgrade. 


BRAKE TORQUE, POUNO- FEET 


TIME IN SECONDS 


B.EGoodrich Hi-Torque brakes 
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T-WEDGE KLEENSLOT 


A new concept in guard bar 
design. T-shaped wire replaces 
typical “bar” to increase screen- 
ing surface while keeping large 
unscreenable lumps of material 
above the tolerance governing 
lower screening surface. 


“S" KLEENSLOT 


Eres 
97 ~ 
Engineered for applications 
where screening out of flats or 
slivers is of prime consideration. 
Can be also furnished in a “C” 
bend. Recommended for applica- 
tions requiring openings larger 
than 1 m.m. For smaller open- 
ings, see Marcel screen. 


1 \\b 
iY TAPER-SLOT 


From loop to loop, the screen 
opening gradually increases. This 
design is to eliminate blinding 
when screening large amounts of 
near-opening size materials. 


For example: .016 opening tapered 
to .024—the combination of opening 
sizes would be the same between each 
loop throughout the entire screen. 


WEDGE-WIRE CORPORATION 


Wellington, Ohio 


send for our free catalog 


F217 and F250 
KLEENSLOT 


Manufactured with large size 
wedge shaped wires to maintain 
maximum efficiency over an ex- 
tended period in abrasive appli- 
cations. 

Although large in wire size, this 
screen will easily maintain open- 
ings as close as 1 m.m 


MARCEL 


This screen, while screening out 
“slivers,” presents a flat surface 
for materials to wipe the opening 
clean. Available with openings 
up to 1 m.m.—for larger open- 
ings see “S” screens. 


G187 and GB187 
MIGH-TEE KLEENSLOT 


Special profile increases wearing 
surface. This is a heavy duty 
precision type screen that will 
easily maintain openings smaller 
than 4 m.m. and openings larger 
than ordinarily considered eco- 
nomical. 


Vertical guard bars keep larger 
unscreenable materials above the 
actual screening surface. This in- 
creases screen life and promotes 
much greater efficiency in de- 
watering. 


WEDGE-WIRE 


Kleenslo 


PREPARATION SCREENS 


designed for vibrators or stationary 


applications for dewatering, screening, 
washing, extracting, filtering or sizing 
applications. 


Wedge-Wire Kleenslot Screens are custom manufactured 
to your application and are available in many sizes, 
metals and finishes. Our engineering staff will assist you 
capably and promptly in obtaining the 

proper screen for highest production at lowest cost. 


mining-oil-abrasives-foods-chemicals-cements-phosphates 
SCREENS FOR INDUSTRY 


April 1960—Engineering and Mining Journal 


67 





On the LeTourneau-Westinghouse 
Haulpak, you get a sturdy, simple air- 
hydraulic suspension system that com- 
pletely eliminates the costly, time- 
wasting maintenance and repair of 
leaf springs. Four Hydrair units 
cushion against loading and travel 
shock ... compensate automatically for 
off-center loading and keep the load 
riding level over humps and holes. 


Other Hydrair benefits: 


Located high out of dust, dirt, and 
moisture, Hydrair cylinders permit 
higher ground clearance (25”) and 
sharper turning (Haulpak makes con- 
tinuous 180° turn in area only 44’6” 
wide). The elimination of springs and 
conventional front axle also reduces 
non-profitable dead-weight. 


help you 


How this exclusive 
suspension system works 


Basically, Hydrair operates like this: 
The upper compression chamber above 
the piston supports the load on a 
cushion of nitrogen gas and the lower 
compression chamber acts as a re- 
bound chamber to snub the return or 
downward movement of the piston. 
The maximum stroke of the piston is 
14 inches in the two front suspension 
units and as much as 7 to 9 inches 
in the two rear Hydrair units. 


Conventional leaf springs have an 
“action space" of less than 4 inches, 
so it is easy to judge the tremendous 
improvement Hydrair represents as 
far as tire and vehicle life and oper- 
ator comfort are concerned. Hydrair 
absorbs and cushions virtually all 
loading and travel shock, keeping 
this brutal punishment away from the 
tires, structure, and operator. Hydrair 
relieves the pounding on the road 
surface that creates ‘‘washboards"’. 


Large 


compression 


chamber 


Cylinder 


Lubricating 


oil 
layer 


Piston 


Small 


compression 


chamber 


pEEP Vf-Bopy gives you bonus tonnage 
within short wheelbase 


Haulpak’s exclusive deep V-body allows you to haul extra 
tons of material within a short wheelbase. Loaded material 
quickly fills all corners for big, low-void payloads. Deep 
“V” also provides a low center of gravity ... gives Haulpak 
better stability on turns for high-speed hauling no matter 
how rugged the road. 


In addition, the Haulpak V-body is exceptionally strong. It 
is constructed of high-tensile-strength steel . . . nearly 3 times 
stronger than steel commonly used in trucks, yet it weighs 
14 less. Result: You haul up to 30% more payload than 
Haulpak’s weight. 


oe 


Bonus yardage in every Haulpak load 
rides in the exclusive V-shaped body. 
Low loading height (10'1”) and large 
top opening (14'5” x 11‘) makes it easy 
for shovel operators to load Haulpak 
fast, without spillage. Heavy rubber 
pads provide 100% cushioning of the 
body against loading and travel shock. 


*Trademark HP-2293-G-2 





cut hauling costs 


LW HAULPAK 
Available in 3 sizes 
22, 27 and 32 tons 
320, 335 and 375 hp 


POWER-TRANSFER DIFFERENTIAL 
pulls load through soft footing 


This same exclusive LW differential has boosted produc- 
tion and cut costs for thousands of LW Tournapull® 
owners for more than 14 years...and now, for the first 
time, it is available on a truck. The power-transfer differ- 
ential automatically puts power on the wheel with best 
traction, so you can haul through soft, slippery spots that 
bog down conventional haulers. The differential action 
also reduces wheelspin and tire wear. : ; 
~ The LW Haulpak differential works automati- 
f Mee, cally at all times, is as simple in construction 
HAULPAK saves yee ey eer other ar \ | and as trouble-free as an ordinary differential. 
When one wheel tends to spin, idler pinions are 
automatically forced outward against friction 
surfaces. This slows the slipping wheel, and 
transfers up to 4 times its tractive effort to 
wheel on firmer footing. Neither wheel will spin 
independently until the 4-to-1 ratio is exceeded. 


LESS MAINTENANCE (entire lube-check, needed only at 500-hr intervals, 
consists of just 4 easy-to-reach grease fittings). POWER-MISER FAN (cools 
with 20 to 25 less hp drain). FOUR SEPARATE BRAKING SYSTEMS (for fast 
stops with complete safety). POSITIVE POWER STEER (for faster turning, 
easier handling). SIMPLE SIX-GEAR FINAL DRIVE (compared to 12 or more 
usually standard). We will give you complete information. 


LETOURNEAU-WESTINGHOUSE COMPANY, peoria, ittinois 


A Subsidiary of Westinghouse Air Brake Company 
Where quality is a habit 





What makes this big tractor work faster 
.--do more work at less cost? 





Fast travel...efficient transfer of power 
through anti-friction power-train 


Sonia sturdy construction ... fast maneuverabil- 
ity ...easy handling... and quick acceleration, com- 
bine to give you a heavy-duty tractor adaptable to wide 
usage. The entire LeTourneau-Westinghouse Tourna- 
tractor® mechanism is protected from abrasive dirt and 
corrosive moisture. Machine rolls freely ...on top of the 
dirt... on big, self-cleaning tires that give low-cost, high- 
speed operation. On every tractor job Tournatractor 
will help you cut costs. We will be glad to demonstrate. 


Sturdy axles ride on anti-friction bearings 


Heavy axle housings are welded to case for rigid support. Axles 
ride on roller and ball bearings with smooth, anti-friction ease. 
Axles are heavy and accurately balanced to take severe shocks 
and give lasting service. 


Constant-mesh transmission 


Standard on all Tournatractors. A long-proven, air-operated unit 
giving reliable performance on thousands of Tournatractors, as 
well as on LW Tournapulls®, in world-wide service, Transmission 
is operated by an air-clutch assembly, installed as a single unit. 


All gears made of special alloys 
for anti-friction wear 


Materials used in all gears are specially selected for strength, 
and heat-treated to survive severe shocks and wear, Close fit and 
smooth operation minimizes heat and power-loss, assures longer 
life, fewer maintenance problems and costs. 


Independent steering clutch 


Machine makes complete reverse turn in 6 seconds and a non- 
stop U-turn within a clearance of 20’. That's because of inde- 
pendent steering clutch, instant gear selection, and large brake 
surface. Machine maneuvers easily in tight quarters at greater 
speed and less operator effort. 


Single-stage torque converter 
4 speed ranges forward, 2 reverse 


Exclusive LW design. Built specially for trouble-free operation, 
proved in thousands of installations all over the world, 


Heavy-duty electric generator 


Crank-shaft-driven, direct from engine. Electric control in Tourn- 
atractor has proved more economical to maintain than hydraulic 
or cable-control systems, Simplicity of electric control keeps main- 
tenance costs low, makes handling fast, easy. Also provides 
portable power supply for emergency use of searchlights, weld- 
ers, drills, other electric equipment. 


Heavy-duty air brakes 
(3,762 sq in. brake surface) 


Operator has sure, safe control at all times with moly-coated 
brake discs. He has more square inches of braking surface per 
wheel (94014) than most comparable units have on the whole 
machine. This gives operator confidence to work close to steep 
embankments, down steep grades. 


Choice of GM or Cummins diesel engine 


Permits selection of power desired. GM 6-71 delivers 218 hp at 
2000 RPM. Cummins HBIS-600 delivers 210 hp at 1800 RPM. 
Plenty of power with the engine of your choice, to get the snap 
and lugging action required for best tractor performance. 


Independent cooling for torque-converter oil 


Torque-converter oii is circulated through separate heat ex- 
changes located in base of machine radiator. Oil is kept at cool 
operating temperature for maximum efficiency of torque converter. 

CT-2292-DC-2 


LETOURNEAU-WESTINGHOUSE COMPANY, PEORIA, ILLINOIS 


A Subsidiary of Westinghouse Air Brake\ Company 


Where quality is a habit 





R/M HOMOFLEX HOSE 


**MORE USE PER DOLLAR’”’ 


Rubber tie-gum penetrates Homoflex braided plies to 
provide an inseparable tube-to-cover bond. More flexi- 
ble and lighter weight than any hose for equal pressure. 


HANDLES EASIER...LASTS LONGER 


Homoflex Air Hose is mandrel-made with no pre-set twist —it coils and 
uncoils freely in any direction without kinking! It’s the easiest handling 
hose you can use with air drills. Exclusive Homoflex construction makes 
strength member and tube virtually inseparable, assures long, trouble- 
free service life. Uniform inside and outside diameters permit faster, 
easier, safer coupling . . . faster, fuller flow. 


Strong, light weight, and “‘flexible as a rope’’, Homoflex Air Hose adds 
up to real labor and cost savings on the toughest jobs. Homoflex H.D. 
Air Hose is also available for extra heavy duty and with yellow cover 
stripe for visibility; also in type for water in mine use. 


SUPER STRONG 
PRECISION BUILT 
LIGHT WEIGHT 


FLEXIBLE AS A ROPE 


Write for Bulletins 
M610 and M694. 


RM-1017 


ENGINEERED 
RUBBER 


RAYBESTOS-MANHATTAN, INC. ina 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 


se. “MORE USE 
PER DOLLAR” 


72 Engineering and Mining Journal—Vol.161,No.4 





RAY-MAN 
CONVEYOR BELT 
Engineered 
for 45° Idlers 


You can now get up to 60% 
greater hauling capacity—save 
up to 20% on conveyor costs— 
as compared to using regular 
20° idlers. Ordinary ply belts 
are too stiff and boardy to do 
the job—Ray-Man’s exclusive 
flexible construction and built- 
in stress compensation is guar- 
anteed to take the sharp angle 
of 45° idlers without ply or 
cover separation at the hinge 
line. Learn how Ray-Man 
Conveyor Belt opens up a 
whole new era of conveyor 
design... permitting larger 
loads . . . narrower conveyors 
—assuring longer cover wear, 
lower handling costs! Write 
for Bulletin M303. 


CONVERT TO R/M 
POLY-V® DRIVE 


FOR MORE POWER 
IN LESS SPACE... 
with Reliability 


@ SINGLE UNIT V-RIBBED DESIGN 


@ ELIMINATES BELT “MATCHING” 
PROBLEMS 


@ MAINTAINS GROOVE SHAPE 

@ CONSTANT PITCH AND SPEED RATIOS 
@ LESS WEAR ON BELT AND SHEAVES 
@ COMPLETE CONTACT-PRESSURE 


Just two Poly-V belt cross sec- 
tions meet every heavy duty 
power transmission requirement. 
R/M Poly-V* Drive is the 
smoothest and coolest running 
—longest wearing drive you can 
install. Discuss your application 
with an R/M Distributor . . . or 
write for Poly-V* Drive Bul- 
letin M141. 


*Poly-V 1s patented by Raybestos- Manhattan, Inc. 
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“In the mines 
or on the road. 


you just cant beat 


a Ford!” 


SAYS LESTER HINSON 
CONTRACT HAULER 
CENTERVILLE, TENNESSEE 


Pulling out of the mines puts a terrific 
strain on our trucks and we sure don't 
baby them on the highway! After five 
vears of trying nearly every make, we've 


settled on Fords because they handle 
heavier loads and stay on the job with less 
maintenance than any other truck. 


“Even though our loads run us over the 
manufacturers’ rating, we have been able 
to get excellent mileage out of our Fords 
before major repairs are required. Both 
the Ford F-900 and F-800 we bought in 
1956 ran 100,000 miles before we had to 
rebuild any components. The F-800 now 
has over 150,000 miles and is going strong. 


“We traded the F-900 in on two 59 Ford 
Tandems in order to meet increased pro- 
duction requirements and stay within axle 
load limits. I drive the T-850 myself and 
it’s the smoothest ten-wheeler I've ever 
been in. That ‘477’ engine has what it takes 
to make the grades in style and it hasn't 
missed a trip yet!” 


FORD 
TRUCKS 
COST 
LESS 


LESS TO OWN...LESS TO RUN... 
BUILT TO LAST LONGER, TOO! 
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Again in‘60 FORD TRUCKS offer Certified Savings! 


CERTIFIED ECONOMY ... Yes, this year, if you buy a Ford Truck, you get a truck with 


certified economy in the three major expense items: gasoline, tires and initial price. 


Best Gas Mileage! Results of sec- Double Tire Life! Under average con- 


ond running of Economy Showdown if ditions, Ford's truck-type front suspen 
U.S.A., show 1960 Ford %-ton pickups \ sion gives double the front tire life of 
won every test—beat the average of \ \ that obtained with “‘soft-type”’ independ- 
other four leading makes by 13.1%. ent suspension used on some '60 trucks. 


Lowest Prices 4? New 1960 Ford %-tonners are priced from 
$33 to $181 below those of leading competitive makes. List prices 
of Ford Light and Medium Duty models are lowest in their class. 


CERTIFIED DURABILITY .. . The refinements built into the 60 Ford 
Heavy and Super Duty Trucks for longer life and greater reliability will also bring 
savings to your operation. 


Automatic Radiator Shutters, Dynamometer Tests of Ford's 
standard on all Super Duty models, 7 submerged-type electric fuel pump 
add greatly to engine life . . . mean y/ showed no power loss at tempera- 
less expansion and contraction, ; py) tures up to 200° F, vs. 9% loss with 
more efficient combustion and better 


mechanical fuel pump under the 
lubrication. 


same conditions. 


Shaker Table Tests pius constant exposure to oil, water 


and heat proved Ford's 1960 wiring harness to be three 
times longer lived than the 1959 harness 


CERTIFIED ECONOMY REPORTS... 


Certified results of these and other 
tests conducted by America’s leading 
automotive research organization, 
plus a comparison of manufacturers’ 
suggested list prices, are now avail 
able at your Ford Dealer's. Take him 
up on his offer to check the records . . . see and drive 
the new Ford Trucks .. . you'll save for sure! 
*Based on lat fi man ’ Wgested retai 


prices, in Federa uding dealer 


preparation and conditioning an le tion charges 
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roughout the Americas... 


More mines are STANDARDIZING on 


PeH ELECTRIC 
SHOVELS 


.more evidence that 
one PcH always sells another 


Look at the evidence: Count the PeH 
Electric Shovels now in use in each of the 
mines shown here. It’s the same story you'll 
find in mine after mine: once a P&H elec- 
tric shovel is on the job, performance records 
show production increases and lower unit 
costs that simply make it good business to 
standardize on P&H. Because more mines 
are following this trend, Harnischfeger 
now is the world’s largest builder of full 
electric and diesel-electric shovels. 


P&H Electric Shovels incorporate many 
dramatic new design fundamentals which 
make them different from all others. 

Foremost is MAGNETORQUE® drive— 
the exclusive patented hoist drive that puts 
more material into the dipper, faster—with 
every pass! It is the most productive dig- 
ging motion drive known for electric shovels, 
producing higher bail pull, greater dipper 
fill factor and automatic impact protection 
for the hoist machinery. 


MAGNETORQUE DRIVE 


Electro-magnetically 
transmits full digging 
power of A.C. motor 
direct to dipper— 
without motor gen- 
erator set conversion 
to D.C. current. 


FIVE EXCLUSIVE PzH FEATURES 


Ho Ff & b OS 


FULL WELDED 
STEEL CONSTRUCTION 
Unit-welded rolled 
steel design pays div- 
idends in exception- 
ally long shovel life 

in hard digging. 


ENCLOSED 
HOIST MACHINERY 
No open gearing —all 
power trains — a 
swing and 
drives are enclo: 
oil-tight gear ae 


INDEPENDENT CRAWLER 
PROPEL MOTION 
P&H gives you inde- 
pendent motors for 
each function—the 
basic principle of 
electric shovel design 

and purpose. 


HIGH STRENGTH 
T-1 STEEL 
Only Harnischfeger 
uses it as standard in 
fabricating a boom 
and dipper handle 
with highest impact 
absorption ability. 


Another major reason why “One P&H 
Always Sells Another” is single-source re- 
sponsibility for service. Harnischfeger is the 
only shovel manufacturer which makes its 
own electrical as well as mechanical com- 


ponents—all designed and matched by a 
single manufacturer specifically for balanced 
electric shovel production cycles. For more in- 
formation write Harnischfeger Corporation, 
Milwaukee 46, Wisconsin. 


HARNISCHFEGER P:H 


Milwaukee 46, Wisconsin 
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lt was Stearns-Roger’s privilege to work with Southern Peru Copper 
Corporation in the evolving of the engineering for their Toquepala project including: 


CRUSHING PLANT HEAVY DENSITY PLANT 
30,000 T.P.D. CONCENTRATOR MACHINE & MAINTENANCE SHOPS 
SMELTER AT MINE, MILL & SMELTER 

POWER PLANT HOSPITALS 
TRANSMISSION LINES SCHOOLS 


LIME PLANT HOTELS 
TOQUEPALA AND ILO TOWNSITES 





a new engineering achievement by STEARNS-ROGER 


Projects of this type add to our experience and permit us to offer 
a more complete service to industry. 


DESIGN - ENGINEERING - MANUFACTURING - CONSTRUCTION 


DENVER © HOUSTON @ SALT LAKE CITY 
BOX 5370, DENVER, COLORADO Stearns-Roger Engineering Company, Ltd., Calgary, Alberta 





WIDE RANGE OF SIZES THROUGH 10"! 
ALLOY or RUBBER COVERED PARTS! 
HIGH HEAD APPLICATIONS! 


SAND PUMPS 


qitley Sand Pump, 


Companions in Economical Operation’ 


There is a Wilfley Sand Pump to meet your specific requirements in the 
transfer of solids. Wilfley’s wide range of sizes, capacities, and inter- 
changeable parts give you versatility in the handling of sands, slimes, 
sludges, slurries - abrasives of all types. 

Whether you need belt driven, overhead V-belt driven, 
or direct driven sand pumps, Wilfley has them. Wilfley Sand Pumps 
guarantee lower pumping costs, higher output and maintenance-free 


at me mili te 


Every installation is job engineered for maximum pumping (Tee Ae 
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Starts Production at 


0 THE MANY PEOPLE in Southern Peru who participated 
Th the construction and operation of the new Toquepala 
copper project, which went on stream in January, the enter- 
prise affords an entirely new and better way of living. 

To Peru, Toquepala will add great stature to its position 
in the family of Free World nations striving for a better 

ty. 

» the companies participating in Toquepala; and the 
many Government officials and professional men of Peru 
who developed a bilateral agreement providing an equitable 
economic climate for the venture; and to the engineers, de- 
signers, contractors, metallurgists and miners who brought 
the project into production four months ahead of schedule, 
goes credit for one of the great mining achievements of the 
century. 

This color profile of Toquepala has been prepared to re- 
veal highlights of the $237-million Southern Peru Copper 
Corporation project from pit to port; to show how its 
people live; and to tell how modern technology will wrest 
some 100,000 tons of blister copper per year from a 400- 
million ton 1% orebody covered by millions of tons of waste. 
During the first few years when higher grade ore is avail- 
able, production will be about 140,000 tons of blister copper 
annually. 

Toquepala is but one of three large low-grade orebodies 
initially explored by Cerro de Pasco Corporation and Ameri- 
can Smelting & Refining Co. engineers and geologists. The 
others are; Quellaveco, with estimated reserves of 200- 
million tons, and Cuajone with about 500-million tons. 

But the economic value of this billion-ton ore-bearing 
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area, was questionable. Consequently, American Smelting 
and Refining Co., and competent officials of the Peruvian 
Government, worked out a bilateral agreement providing 
an economic climate recognizing the substantial risks and 
tremendous investments involved. This was signed Nov. 
11, 1954. 

Cost of the project is roughly $237-million, financed in 
part by Export-Import Bank loans totalling $110-million, 
loans from suppliers at $10-million, the balance of $117- 
million provided by participating companies. If it had not 
been for the Bank’s credits, Toquepala would not have been 
started. Companies which formed Southern Peru Coppei 
Corporation and their shares in it are as follows: 

American Smelting and Refining Co. 

Cerro de Pasco Corporation 

Phelps Dodge Corporation 16.00% 

Newmont Mining Corporation. it: ad: 40k 

Toquepala became a reality because four U companies 
contributed mineral concessions, water rights, exploration 
knowledge, financial assets, and technical skills to create a 
great producing property in a foreign land. 

Jan. 1, 1956 was regarded as the kick-off date for major 
stripping and construction work, and May 1960 the target 
date for start of production. When officers and supervisors 
of SPCC took their first look at Toquepala in 1955, they 
came to one conclusion — “Everything will have to be right 
with this job from the start.” The following pages testify 
that everything was “right,” to the credit of all who 
completed the job four months ahead of schedule. 

A. W. Knoerr, Editoi 
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RIVERS 

AGRICULTURAL AREAS 
TAILINGS DISPOSAL ROUTE 
RAILROAD FROM ILO TO MINE 
MAIN HIGHWAYS 

WATER LINE FROM LAKE SUCHE 


LEGEND FOR AREA MAP 


The accompanying area and detail 
maps of the Toquepala project show 
these important elements: 
1. An open-pit mine, with estimated re- 
serves of about 400-million tons of 1% 
copper ore, 
2. A crushing plant and flotation con- 
centrator, with capacity of 30,000 tpd. 
3. A copper smelter 12 miles north of 
llo, with a productive capacity of 140,- 
000 short tons of blister copper per 
year. 
4. A 44,000-kw, oil-fired, steam generating plant at the 
smelter producing 138,000-v power for transmission over a 
68-mile line from the plant to the mine area. 
5. A 110-mile standard-gage railroad connecting the mill 
with the smelter and port at Ilo. 
6. A pier at Port Ilo, 600 ft long and 60 ft wide, capable of 
unloading deep-draft ocean vessels. 
7. Aecess roads connecting mine, mill smelter, port and 
townsite. 
8. Townsite for skilled workers and laborers at Toquepala 
for approximately 1,100 families and accomodations for 450 
single men. Town plaza area includes 50-bed hospital, 


Pan-American Highway 


church, restaurant, public market, recreation center, 20 
classroom Spanish speaking school, mercantile, post office 
and bank. 
9, A townsite near Ilo containing: 
96 houses for staff (salaried) 24 bed hospital 

352 apartments for 1 mercantile 

hourly-rated workmen 1 recreation building 
2 schools (English & Spanish) 1 hotel (12 rooms) 
10. Staff townsite at Toquepala which has 204 houses and 
13 four-family apartment buildings, hotel, restaurant, rec- 
reation hall and swimming pool, and the company adminis- 
tration building. 
11. A 53-mile pipeline carrying water from Lake Suche to 
the mine and mill area. 
12. Mine shop area with warehouses, standby diesel-electric 
power plant, electrical repair shop, and full mechanical fa- 
cilities to repair earthmoving equipment and service mine 
railroad. 
13. Mill shop area with warehouses, locomotive repair shop 
and machine and electrical shops. 
14. A tailings disposal route which by-passes agricultural 
lands and streams. 
15. Transmission line from Ilo smelter to mill area, and 
from Ilo smelter to Coquina beds. 
16. Coquina beds and processing plant. 
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MAP OF TOQUEPALA AREA 
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DURING PRE-MINE STRIPPING, 125-million tons of waste were removed to expose the top of the 400-million-ton copper ore- 
body at Toquepala. Ore is now being mined in the white areas shown in the lower benches of the pit. 
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TWoO CRUSHING PLANTS and the grinding and flotation mill 
include thickeners, a filtration and drying plant, a railroad 


DIESEL-ELECTRIC LOCOMOTIVES haul ore from the pit to the 
primary crushing plant in 43-cu yd side-dump cars. 


THE OREBODY 


The Toquepala orebody lies in a mineralized zone, 
elliptical in shape and about two miles long, which has 
been a locus of intense igneous activity. Several small 
intrusive bodies having irregular forms occur within 
and adjacent to a centrally-located large breccia pipe. 
The mushroom-shaped orebody consists of a flat-lying 
enriched zone of predominant chalcocite with a stem- 
like extension of hypogene chalcopyrite ore in depth 
within and around the pipe. 

Hydrothermal alteration is pervasive in the zone. 
The principal sulphides, pyrite, chalcopyrite and chal- 


eam 


treat 30,000 tons of ore per day. Other units in the mill area 
repair shop, and mechanical and electrical shops. 


TWO SECONDARY and four tertiary crushers reduce 8-in. 
product of the primary crusher to minus %-in. mill feed. 
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ORE IS GROUND in two stages by 10x14-ft rod mills and 10%x13-ft ball mills in this bay of the 800-ft concentrator 
flow from the primary and secondary drag classifiers goes to rougher cells of the flotation bay. 
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SIMILIARITY BETWEEN the Toquepala mill and Newmont’s mill at San Manuel, Ariz., illustrates the great amount of engi- 
neering and technical skill contributed to project by the four companies participating in the enterprise. 


cocite, occur mainly as vug fillings in the breccia, and 
as small grains scattered through all the altered rocks. 
Sulphide veinlets are relatively scarce. 

The interface between the oxidized zone, which is 
almost completely leached of copper, and the zone of 
chalcocite enrichment is sharp and flat-lying, though 
somewhat irregular. The chalcocite blanket ranges in 
thickness from a few tens of feet at the edges of the 
orebody to 500 ft in the interior. Minimum thickness 
of the leached capping is 50 ft along a line of canyon 
bottom. It reaches a maximum of 1,100 ft under a ridge. 
Excerpted from manuscript by Kenyon Richard and James H. Courtright, 


MINING ENGINEERING, February 1958. Sketches of the orebody and further 
information appear in the technical supplement of this article. 
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MINING 


Stripping at the. Toquepala pit was planned to ex- 
pose ore before the start-up of the mill. However, com- 
pletion of the mill about eight months ahead of schedule 
necessitated a speed-up of mining plans to provide the 
necessary ore. This was done by maintaining a steeper 
overall slope for the top benches, which enabled the 
mining crews to go deeper, faster than originally 
planned. 

Early in stripping program, on Oct. 19, 1956, a spec- 
tacular blast was set off to help “lift the lid” at Toque- 
pala. A charge of about 145 tons of dynamite was used 
to break an estimated million tons of rock. 





MIDDLING PRODUCTS from Hydroseparators in mill are 
thickened in four 100-ft dia units before final concentration. 


Total waste mined during the pre-mine stripping 
period was 125-million tons of which 113-million tons 
was removed from within the pit. The balance was 
moved to develop the haulage-approach system. Present 
plans are to have a full year’s ore supply exposed at all 
times. 

Benches are planned to be 45.7 ft high and 112.8 ft 
wide. Presently, benches are less than named width, 
being 76.2 to 91.4 ft. Blast holes are drilled with 12%-in. 
rotary bits to a depth of 9.2 ft below grade. The bottom 
of the hole is loaded with ammonium nitrate explosives 
to a depth of 18.3 ft. The remaining 36.6 ft section of 
hole is filled with stemming. Holes are double primed 
with Primacord, and trunk lines are ignited electrically. 
EKight- and nine-yard electric power shovels load 25-ton 


trucks, diesel-powered with 300-hp engines. Loading 
and hauling goes on at a three-shift rate six days a 
week. Generally it takes seven to ten trucks to service 
one shovel. The present fleet of trucks numbers 122. 


Rock handled per shovel shift is about 5,500 tons. 
Stripping ratio for the first year is roughly 5:1, which 
means that to produce 30,000 tons of ore for the mill 
an additional 150,000 tons of waste has to be mined 
and moved each day. Overall stripping ratio will be 
about 2:1. 

The pit is designed to take advantage of the Que- 
brada Toquepala, (see map) a canyon paralleling the 
North-South short axis of the elliptical pit boundry. 
At the lower end of the pit (see photographs) three 
busy ore loading docks are situated at an elevation of 
about 10,564 ft. Here all of the ore and much of the 
waste are transferred from truck to 438-cu yd side- 
dump cars to be hauled in 10-car trains by 1,750-hp 
diesel-electric locomotives. Most of the waste goes to 
fill in quebradas so that the train haul to the mill can 
be shortened. Some waste is trucked directly out of the 
pit to strategic dumping points. Ore travels by rail to 
an ore dump at the primary crushing plant about 3.3 
miles from the ore dock. Elevation at this point is about 
10,433 ft. As mining operations expand, and longer, 
low-grade routes can be established, rail haulage will 
gradually replace some of the truck haulage. For 1959, 
the average truck haul was about one mile. 

To assure an ample ore supply, and efficient pit strip- 
ping, the Toquepala orebody has been mined on paper 
15 years ahead of initial operations. Cross-sections and 
plans for 5-, 10-, and 15-year programs have been drawn 
up, and engineers expect to conform to those targets 
quite closely. 


THREE 325-FT tailings thickeners, large enough to hold a 
football field, reclaim water for recirculation in mill. 


THE MILL 

Toquepala’s crushing plants, mill and filter plant 
were designed to permit changes in flowsheet, provide 
easy access to equipment that may need repair or re- 
placement, and to provide structures and equipment in- 
stallations which will withstand seismic disturbances. 

Ore from the mine is dumped into a 60-in. primary 
gyratory crusher, where it is reduced to minus 8-in. 
and transported via two 72-in. pan feeders to conveyors 
feeding an outdoor intermediate ore storage area with 
9,400-ton capacity. Ore travels to the intermediate ore 
storage area over two inclined 54-in. conveyors in a 
cantilever conveyor gallery which is supported by a 
steel tower without resort to tie-backs or guy lines. 

Crushed ore then goes over a system of pan feeders, 
conveyors, and step grizzlies with 2-in. openings to two 
7-ft Symons cone crushers set to produce a 90% minus 
2-in. feed to four vibrating screens with %-in. aper- 
tures. Each screen passes oversize to 7-ft tertiary Sy- 
mons cone crusher. The minus %-in. discharge from 
the tertiaries and screen undersize go via tripping con- 
veyor to a dust-sealed 24,000-ton fine ore storage bin. 

The three and one-half sections installed in the mill 
are designed to handle about 30,000 tons of ore per 
day. Automatic feed controls regulate flow of minus 
%-in. ore from bins to 10x14-ft. rod mills. Rod-mill dis- 
charge goes to four primary rake classifiers. Sands go 
to four 10%x13-ft ball mills in parallel in each section. 
Ball mills are in closed circuit with secondary rake clas- 
sifiers. Primary and secondary classifier overflow joins 
to be distributed to twin banks of rougher flotation 
machines. Rougher concentrates go through Hydro- 
separators and thence to Hydroclones in closed circuit 
with two 8x13-ft regrind mills. Hydroclone overflow 
is pumped to two banks of primary cleaners, thence to 
two 100-ft thickeners which treat the output of 3% 
sections. Thickened concentrates are pumped to four 
six-leaf disc filters on the top floor of the filter and 
drying plant. Through a versatile shuttle conveyor sys- 
tem, filter cake may be fed to three multiple hearth 
dryers, or by-pass them entirely. Concentrates run 
about 32% Cu, 3% insol., 21% Fe, 40% S and about 
8% moisture. 

Reagents used in the mill include lime, less than 6 lb 
per ton; xanthate, less than 0.1 lb per ton; and pine 
oil, less than 0.1 per ton. 

Lime is obtained from a deposit of coquina shells 
imbedded in sand in a 9-mile shoreline concession south 
of Ilo. The sands are picked up by a dragline, put 


Engineering and Mining Journal — Vol. 161, No. 4 








CONCENTRATES ARE FILTERED in four disk filters and dropped 
to multiple hearth dryers in the filter building. 


COMPRESSED AIR LOCOMOTIVE and ball-charging car are typi- 
cal of materials handling equipment throughout the mill. 


OPEN CONSTRUCTION of the smelter near Ilo permits the comfortable year-round atmosphere and sea breezes to air-condi- 
tion the plant. Each of two reverberatory furnaces can smelt 650 tons of concentrates per day. 


through a 23x36-in. crusher and washed on a vibrating 
screen set at 6-mesh. Plus 6-mesh material is stock- 
piled, reclaimed, scrubbed and then treated in a Heavy- 
Media and washing plant. Media consist of ferrosilicon 
and magnetite. The screened and washed float product 
is then shipped to the smelter where it is calcined in 
an 8x250-ft kiln. The calcined product is shipped to the 
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mill in concentrate cars which are unloaded into storage 
bins with a pneumatic Airveyor system. Milk of lime is 
produced by a slaking system and pumped to the reagent 
distribution system of the mill. 

Mill water is recovered from two 100-ft dia middling 
thickners and three 325-ft dia tailings thickners. Water 
is recirculated by five 5,000-gpm centrifugal pumps, 





MATTE from the reverberatory furnaces, containing about 40% copper, is transferred by crane and ladle to four 13x30- 
ft Peirce-Smith converters which produce high-purity blister copper. Blister goes to holding furnaces at right. 


three operating, one intermittently, and one stand-by. 
Tailings are transported by ditch and natural drain- 
age to by-pass agricultural areas at Cinto Farms, Lo- 


cumba, and Ite Norte, and enter the sea. Special studies 
were made to determine methods of transport and routes 
which would not pollute agricultural lands or streams. 
See map. 


SMELTER 


Concentrates are unloaded from cars by a 3-yd clam- 
shell bucket into eight receiving bins at the smelter. 
Pan feeders transfer concentrates to a 30-in. belt con- 
veyor discharging into storage bins which feed the 
slingers that introduce concentrates into the two 34x 
115-ft reverberatory furnaces. Seven slinger positions 
are provided for each reverb. Other materials including 
silica for patching, clay, converter flux and reverts, are 
also transferred to overhead bins by a common tripper 
conveyor. The charging slingers, which were developed 
by Phelps-Dodge at Douglas for use on the Ajo deep 
bath furnace are mounted on monorails and driven by 
air motors. Reverbs are of the radial, silica, Tacoma- 
type suspended-arch design. Combustion area is 200 
sq ft. Smelting capacity is about 650 tpd of concentrates 
per furnace. Silica slurry is applied when necessary 
from storage tanks at each reverb. Operators can hook 
into pipelines connected to the tanks and spray from 
many positions. 

Matte is tapped through four tap holes on one side 
of the burner end of the furnace. Analysis of matte 
runs about 40% Cu, 32% Fe, and 25% S. Matte is 
laundered to 176-cu ft ladles, hoisted by 60-ton cranes, 
and fed to the converters. Reverb slag is tapped at the 
uptake end of the furnace. Slag analysis runs about 
35% Si0., 39% Fe, 8% A1,0,, and 2.5% Cad. 

The four converters are 13x30-ft Peirce-Smith units, 
each equipped with 44 2-in. tuyeres on 7-in. centers. 


Each converter is direct connected to a motor-driven 
30,000 cfm blower. Conventional blowers deliver a con- 
stant volume of air at varying pressure; but the Toque- 
pala units deliver varying volume at constant pressure. 
Volume can be controlled by instrumentation. 

Converter flux is drawn from storage bins into 30- 
ton cans which are hoisted by crane and discharged 
into the converter mouth. 

Blister copper is transferred by crane to one of two 
13x36-ft holding furnaces, each having a capacity of 
350 tons. From here the copper is cast on a 24-mold 37- 


TWO TURBINE GENERATORS are rated at 22,000-kw each. Note 
unique crane and hatch feature of plant. 
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BLISTER COPPER from holding furnaces 
is poured into a 24-mold, 37-ft dia 
casting wheel. Blister bars weigh 
approximately 700 lb each. 
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BLISTER COPPER is shipped from this $2-million 600-ft pier 
at the port of Ilo which was completed in 1957. 
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ATTRACTIVE TOWNSITE for skilled and semi-skilled workmen is designed to provide medical and health facilities, recrea- 


tion, comfortable living quarters, a shopping center, church, 


ft dia casting wheel designed by Asarco’s Western En- 
gineering group and built by Stearns-Roger. 

Copper is cast into 700-lb blister bars of unusually 
high purity, particularly because of the absence of sel- 
enium and tellurium. Blister bars are sent to the port 
for storage or loading with materials handling units. 

Each reverb has two waste-heat boilers developing 
18,000 Ib of steam per hour each. Gases go through 
Cottrells and out a 352-ft smokestack. Converter gases 
go out a 336-ft smokestack. An independent power plant 
at the smelter is equipped with two rated boilers at 
215,000 lb of steam per hour each. The boilers can make 
enough steam to supply power for the project without 
waste-heat steam. But normally, waste-heat steam is 
combined with boiler steam ahead of the turbines. Tur- 
bines drive two generators rated at 22,000-kw each. 


STAFF TOWNSITE 

below Toquepala, which will 
eventually house 

all salaried employees 

of the project, 

includes 204 houses, 

13 four-family apartment 
buildings, a hotel, 
restaurant, recreation hall 
and swimming pool, 


and civic protective agencies for the community. 


Power is transmitted to the Toquepala mine and mill 
areas over a 138-kv transmission line. 
PERUVIAN PERSONNEL 

The officers and administrators of the Southern Peru 
Copper Corp. are striving to make the company as 
much a Peruvian organization as possible. The com- 
pany’s headquarters are in Peru, and its president and 
staff will reside there. Competent legal aides, educated 
in Peruvian schools, are on the staff to assure proper 
administration of the company’s operations under the 
1954 bilateral agreement with the Peruvian govern- 
ment, and other national mining laws and regulations. 

Virtually all of the labor force has been recruited 
from the communities of Peru. Since many of the work- 
men were totally unfamiliar with mechanical equip- 
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ment and the operation of mines, mills and smelters, 
intensive training programs had to be run simultane- 
ously with the construction and development programs. 
Numerous instructors, familiar with mechanical work, 
repair and maintenance, boiler making, electrical work, 
operation of earth-moving equipment, tire repair etc. 
were brought in to show Peruvian workers how to 
develop those skills. This is only a transitional program, 
and will be discontinued as soon as the staff of local 
workers can do the various jobs entailed efficiently and 
safely. 

How has the Peruvian worker fared under this in- 
tensified training program? Virtually all supervisors 
will tell you that he has been a cooperative and willing 
worker and student. He exhibits great pride in being 
able to run anything mechanical. In fact, his eager- 
ness to push buttons and move levers that will make 
machines run and do things is so intense that he has 
to be restrained until he can be properly trained. ‘““These 
men seem to have absolutely no fear,” a supervisor will 
tell you. And admirable though this quality may be, 
the danger, for instance, of running a 25-ton truck 
over a bank, makes management insist that workers 
only run equipment after they have had thorough train- 
ing. 

The Peruvian worker has been quick to recognize 
the advantages that industrialization offers, and he 
exhibits a great zeal to develop skills and get ahead. 

Experience so far indicates that the Peruvian worker 
responds satisfactorily to safety training and regula- 
tions. Supervisors say that they expect him to respond 
favorably to the rule which applies for North American 
workers, namely — The speed at which safety records 
improve is proportionate to the amount of experience 
a man has with his job. 

To date many Peruvians occupy important skilled 
and technical positions on the Toquepala staff. 

Already, all switch crews are Peruvians. Shovels, 
trucks, drills, earthmoving and process equipment are 
run and maintained by Peruvian nationals. 

In short, if this much can be accomplished in a period 
of a few years, Toquepala can look forward to filling 
important supervisory, technical and skilled positions 
with Peruvian-trained personnel as requirements for 
those positions arise. 


YOUNGSTERS AT TOQUEPALA have educational and recreation 
facilities as good as those in any modern community. 


PROJECT DESIGNERS have excelled in producing inviting and 
comfortable interiors such as this for employees. 


VISITORS AT TOQUEPALA are impressed with the magnificent gardens framing the homes and apartments in the staff town- 
site. Housewives vie with each other in growing giant white delphinium plants, as high as a man can reach. 
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AFTERGLOW OF THE SETTIN 


SUN bathes the distant are of the Pacific and the tranquil townsite below in soft, warm hues. 


Southern Peru Copper Corporation has placed great emphasis on creating a happy camp in a once bleak and barren land. 


WATER 


Water is brought down to Toquepala from Lake 
Suche (see map) through a 53-mile pipeline. Diesel- 
driven pumps on a floating structure on the lake dis- 
charge into a 3l-mile 42-in. dia pipeline between Lake 
Suche and a de-sereating point known as Cerro Pelado. 
This section of the line was constructed of concrete 
by Lock-Joint American del Peru which built a camp 
eight miles from Lake Suche to fabricate the pipe. 
From Cerro Pelado, the water travels through a 15- 
mile steel line to the Pampa de Vaca reservoir above 
the mining area. An additional 7-mile all-steel line car- 
ried the water to the mine and mill area. 


THE RAILROAD 


Rolling stock for the main railroad which connects 
the mill, smelter and port area includes five 1,800-hp, 
and one 45-hp diesel-electric locomotives; 83 seventy- 
ton concentrates cars; 33 flat cars and 50 miscellaneous 
types. Rail on the 110-mile standard gage line is 90-lb. 
A normal train consisting of three locomotives, 20 con- 
centrate cars and 12 other types can make the trip in 
6% hours either way. Maximum grade is 3%, com- 
pensated for curvature. All trips are scheduled for day- 
light travel to give the crews better visibility in event 
of occasional rock falls or slides on the newly construc- 
ted grades and cuts. Trains are repaired and serviced 
in a modern shop in the mill area. 


THE PORT AT ILO 

$2-million pier at Ilo completed by Foley Bros. 
in 1957, is 600-ft long, built on steel cylinders and 60-ft 
wide. Approximately 460,000 tons of rock, quarried 
about one-half mile from the pier, were required to fill 
and stabilize the pier structure. Port facilities are 
ample to permit unloading of two ocean-going ships at 
one time in a matter of hours. 


CONTRACTORS 


The first contract — for construction of the pier at 
Ilo — was let to Foley Brothers, Inc., in late 1955. The 
general construction contract with Utah Construction 
Co. and Morrison-Knudsen Co. was approved in April 
1956, a joint venture. Stearns-Roger Mfg. Co. received 
the contract for engineering and design work for the 
project. Approximately 3,600 drawings had to be pre- 
pared with unusual clarity and explicitness to avoid 
time losses and confusion and because of remote loca- 
tion. 

Specialists and consultants were called upon to make 
studies of water supply systems, seismic designs that 
would permit buildings to withstand earthquakes com- 
mon in the area, smoke polution problems, and to com- 
pare costs of trucks vs. railroad for the main haulage 
line. 


Photographs in this issue were supplied through the kind courtesy of 
Southern Peru Copper Corporation, The Stearns-Roger Manufacturing 
Co., and Ray Manley Commercial Photography, Tucson; Ariz. 
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LARGE CENTRAL BRECCIA PIPE is the localized zone of 
mineralization at the Toquepala copper orebody. Positions 
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The Toquepala Orebody 


THE TOQUEPALA PORPHYRY deposit? 
containing some 400-million tons of 
1% copper ore, lies high on the south- 
western slope about 20 miles from the 
crest of the Cordillera Occidental of 
the Andes Chain. Local topography 
is moderately rugged, with dendritic 
drainage patterns, and a relief of 
8,000 to 14,000 ft. Mineralization is 
localized in a large breccia formed in 
close genetic relation to intrusive rocks. 
See sections above. 

The terrain in which the deposit 
occurs is composed of Mesozoic 
and Tertiary volcanic rocks intruded 
by dioritic apophyses of the Andean 
Batholith. 

The elliptical mineralized area, 
about two miles long, has been the 
locus of intense igneous activity. Sev- 
eral small irregular intrusive bodies 
occur within and adjacent to the 
central large breccia pipe. Note in 
the sections above that the mushroom- 
shaped orebody consists of a flat-lying 
enriched zone of predominant chalco- 
cite with a stem-like extension of 
hypogene chalcopyrite ore in depth 
within and around the pipe. 


This relatively large breccia pipe 
has been formed by repeated epi- 
sodes of brecciation. Small satellitic 
pipes occur at random within a two- 
mile radius of the central pipe. Within 
and around the zone of breccia pipes 
and mineralization there are a few 
faults and veins of minor significance. 
There are no regional or local systems 
of faults or other planar structures 
recognized which could account either 
for the mechanical developments of 
the breccia pipes or for their localiza- 
tion as a group or as individuals. It is 
suggested, rather, that formation of 
the main pipe was begun by explosive 
evacuation of a diatreme. This tube 
was filled by avalanching of the 
walls. Successive episodes of explo- 
sion and avalanching then increased 
the horizontal dimensions of the pipe 
to its present diameter of about a 
half mile. 


Technical Portfolio 


To Supplement Color 
Profile of Toquepala 
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LEGEND 

LATITE PORPHYRY 
PEBBLE BRECCIA 
CASTE AGGLOMERATE 
ORE BRECCIA 

CACITE PORPHYRY 
OnORITE 

VOLCANIC FLOWS 


OUTLINE OF 
HYDROTHERMAL. 
ALTERATION ZONE 


of Sections DD and EE are shown on plan of mine which 
follows. Elliptical mineralized zone is about two miles long. 


Hydrothermal alteration is perva- 
sive in the mineralization zone. Quartz 
and sericite are principal alteration 
products. Principal sulphides, hypo- 
gene pyrite and chalcopyrite and 
supergene chalcocite, occur mainly 
as vug fillings in the breccia and 
as small discrete grains scattered 
through all altered rocks. Sulphide 
veinlets are relatively scarce. Sul- 
phides are more abundant and altera- 
tion more intense in the diorite and 
most of the breccia. 

The interface between the oxidized 
zone, which is almost completely 
leached of copper, and the chalco- 
cite enrichment zone is sharp and 
flat-lying, though somewhat irregular. 
The chalcocite blanket ranges in 
thickness from a few tens of feet at 
the fringes of the orebody to 500 ft 
in the interior. Minimum thickness of 
leached capping is 50 ft along a line 
under a canyon bottom. Maximum 
thickness is 1,100 ft under a ridge. 


1 Condensed from a more extensive article 
by Kenyon Richard and James Courtright 
in MINING ENGINEERING, February 1958. 
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Open-pit mine 


FIRST ORE FOR THE MILL is being mined at two lower 
benches, center and right. Ore and waste are trucked to rail- 


BLASTHOLES, 12% in. in dia, are put down at the rate of 1 
fpm with this tractor-mounted Bucyrus-Erie 50R rotary drill rig. 


Planning the Pit 


Pit planning at Toquepala reflects a 
wealth of skill and knowledge ac- 
quired in planning and mining the 
great pits at Morenci, Bisbee and else- 
where and which was put into action 
by the staff members who transferred 
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from Arizona to bring in the mine at 
Peru. Accompanying map and profiles 
reveal in part how stripping was ad- 
justed to get at the closest ore expo- 
sure of suitable grade to meet mill 
demands on schedule. Present objec- 
tives are to have a 12 month’s supply 
of ore in sight at all times without 
stripping. 

Because the mill started production 


road loading docks at left for transfer to mill and waste dumps, 
respectively. Note pit blast on upper left bench. 


eee ae 


EIGHT- AND NINE-YARD P&H electric shovels load 25-ton 
trucks. At present mining rate, one truck unloads every 10 sec. 


about four months ahead of schedule, 
operators had to “buy stripping time” 
by broadening benches at points 
marked “x” on the accompanying pro- 
file. As production progresses, these 
benches will be narrowed and the 
overall pit profile flattened to conform 
to original plans. 

The pit has been literally “pre- 
mined on paper” years ahead of pre- 
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> NITRATE 


DRILL HOLE FOR TYPICAL 
BENCH BLAST IN PIT 
USUAL SPACING BETWEEN 
HOLES IS 7 nM 


Holes are double-primed with 60% 
semi-gelatin powder or Pentolite primers. 


Equipment Required 
to Run the Mine 


50R Bucyrus-Erie rotary drills, 
12\4-in. holes 

58BH Joy rotary drill, 7%-in. holes 

25SL Dart trucks, 25-ton 

LVX Mack trucks, 25-ton 

TD36 Euclid trucks, 25-ton 


Engines on trucks are 300-hp. Cummins super- 
charged units 
9-yd, P&H 1,800 electric power shovels 
8-yd, P&H 1.800 electric power shovels 
DW20 Caterpillar rubber-tired bull- 
dozers 
Ds Caterpillar tractor-mounted 
bulldozers 
D9 Caterpillar tractor-mounted 
bulldozers 
No. 12 Caterpillar motorgraders 
955 Traxcavator 
180 Michigan front-end rubber- 
tired loaders 
1,600-gal Mack sprinkling trucks 
4,000-gal Semi-trailer sprinkler, Mack 
tractor, Fruchauf tanker 
43-yd Baldwin-Lima-Hamilton 
Western side-dump mine 
cars equipped with over- 
size air reservoirs to speed 
dumping 
GP9 General Motors diesel-electric 
locomotives 
Pick-ups and other Motorola _ radio- 
equipped mobile units 


sent operations. Note the pre-mine, 
5-year, and 10-year profiles showing 
plans to balance stripping and ore- 
mining programs efficiently. Elevation 
of the pit approach is now 3,220 m. 
Elevation at the mill is 3,180 m. In 
five years, the pit bottom will be 
dropped to 3,190 m, and in 10 years, 
to 3,145 m, adversing in both cases to 
3,220 m. 

Since for distances in excess of one 
mile, rail haulage is expected to be 
cheaper than truck haulage, present 
plans call for the introduction of rail 
haulage in the pit in about five years. 


4 
N 64,000 


N 62,800 


DIMENSIONS 
IN METERS 


TOQUEPALA WINE 
PREMINE STRIPPING 
SCALE IN METERS 


SECTION A&C 
== SECTION "A" LOOKING NORTH 
SCALE IN METERS 3099 


°79) St 

7 

DIMENSIONS IN’ / 
WETERS 


SECTION 8-B" 
LOOKING NORTH 


SCALE IN METERS 


TOQUEPALA’S PIT has been “mined in advance on paper” to chart future output. 
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Fully-equipped shops in mine area 


— ; é SOE acd 


T-SHAPED MINE REPAIR BUILDING includes a wing for smith, pipe, battery, radiator, welding and machine shops, 


truck and tractor repairs, and a 400-ft section housing black- 


r 
_< 


MO Ahi 


EQUIPMENT IN THE MACHINE SHOP includes milling 
machines, boring mills, 10- to 30-ft lathes, grinders, anvils, 


It is expected that the ideal system at 
Morenci will be duplicated. 

Blastholes are drilled with Bucyrus 
Erie 5OR units which put down 12%- 
in. holes using 9%4-in. stems in 39-ft 
lengths 3 m below grade on 15-m 
benches. Hardfacing on the skirting is 
applied by the factory to the 12%-in 
Hughes-Security Tricone bits used in 
the mine. Drilling speed is about 1 ft 
per minute. A drill shift averages 317 
ft. Time required to move a rig from 
one drill hole to another (742 m) is 
about 4 minutes. 

Dry holes are loaded with 50-lb 
bags of 33.5% nitrate prilled ammo- 
nium nitrate (Monsanto and CIL 
brands) to a depth of about 6 m at 
the bottom of the hole. The remain- 
ing 12-m length of hole is filled with 
stemming. Diesel oil (about 6% by 
weight) is added to the AN bags with 
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a 
crankshaft 


measured containers. After standing 
for about 6 to 8 hr, the explosive is 
loaded. 

Burden per hole is about 900 cu m. 
Powder consumption is about 0.96 Ib 
per cu m. One pound of explosive will 
break about four tons of rock. About 
1,000 Ib of explosives is used in each 
hole. 

Holes are double-primed with 60% 
semi-gelatin powder, or with cast 
Pentolite primers. Both primers are 
placed at the bottom of the hole ex- 
cept for occasional deck loading. 

The 8- and 9-yd P&H electric pow- 
er shovels load 25-yd trucks in two to 
three passes—two, for trucks headed 
for the railroad loading docks to pre- 
vent spillage, and three passes for 
trucks routed to dumps and other 
points. Normally 7 to 10 trucks are 
required to keep a shovel busy. Aver- 


grinders, 
hacksaw, bending rolls and Magnaflux equipment. 


office, tool room and dust-proof fuel-injector repair room} 


12- and 600-ton presses, radial saws, 


age truck haul in 1959 was one mile. 

At the present mining rate of 160,- 
000 to 170,000 tons of ore and waste 
per day, a truck must unload every 10 
seconds per working shift. 

Earth moved per shovel shift aver- 
ages about 5,500 tons. Shovel cable 
life averages 400,000 tons, and dip- 
per-tooth life about 390,000 tons. 
Average period between major over- 
haul on diesel engines is approximate- 
ly 4,000 engine hours. Power con- 
sumption on shovels average 0.367 
kwh per ton. 

Five field service units are main- 
tained in the pit area to keep trucks 
fueled and fit. Services include greas- 
ing, changing air cleaners, adding or 
changing oil, fueling, inflating tires, 
checking drive lines, and checking 
wheel lugs. Trucks are serviced once 
each day, and refueled each shift. 
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Keeping mine equipment fit 


bs 


SKILLED MECHANICS from the U.S. trained Toquepala work- INSTRUCTOR checks welding techniques of mine employees. 
ers to tear down and repair diesel engines during early operations. Training period started long before mine shops were erected. 


FIVE FIELD SERVICE units fuel and grease trucks, change 


oil, change air cleaners, and check drive lines and truck tires. 


ORE DOCKS at lower level of pit are designed to permit TEN-CAR TRAINS hauled by 1750-hp diesel-electric locomo- 
several trucks to unload at one time. Car capacity is 43 yd. tives unload at primary crushing plant 3.3 miles from the mine. 
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Mill capacity is 3,000 tpd 


. Railroad from mine 
. Primary crushing plant 
. Cantilever conveyor gallery and inter 
mediate storage area 
Secondary and tertiary crushing plant 
. Ore bins and grinding bay of mill 
. Flotation bay of mill 
« Regrind bay of mill 
8. Four 100-ft middling thickeners 
9. Three 325-ft dia tailing thickeners 
10. Two 100-ft dia concentrate thickeners 
11. Filter plant 


Mill Highlights 
BECAUSE information for this article 
was acquired during the start-up pe- 
riod of the mill, discussion is limited 
to description since comment on mill 
performance and metallurgy would be 
premature. The accompanying fully- 
annotated flowsheets, plan and _ sec- 
tions of the crushing, concentrating 
and filter plants are presented in lieu 
of descriptive text. To these are added 
the following noteworthy highlights: 
Flexibility of design. The plant de- 
sign and flowsheets show that special 
consideration was given to provide 
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flexibility in operation. For instance, 
in the primary crushing plant, the 60- 
in. gyratory can be converted from 
double side-discharge to single side- 
discharge to permit replacement of 
liners in the pan-feeder slots, or for 
replacement or repair of pan feeders 
if necessary. Note also in the filter 
section flowsheet that filter cake can 
be shuttled alternatively to drying 
furnaces, or by-pass them entirely via 
a second conveyor. 

Seismic considerations. Designers 
recognized that the mountainside posi- 
tion of the plant in an area subject 
to seismic disturbances require cer- 
tain precautionary construction fea- 


sats 


12. Machine shop and 
repair shop 

13. Warehouse 

14. Electric shop 

15. Two 1.5-million gal raw water tanks 

16. Two 1.5-million gal reclaimed water 
tanks 

17. Employment 
safety office 

18. Railroad to smelter and port at Ilo 

19. Pumphouse 

20. Outdoor substation and control house 


industrial railroad 


office, time office and 


tures. For example, the supports and 
walls of the large ore bins were de- 
signed after studies had been made 
of the effects of seismic shocks on 
ore contents. Special consideration 
was also given to heavy equipment 
foundations and platforms and their 
relationships to building walls. 
Interchangeable motors. To cut 
down inventory requirements, 21 iden- 
tical 800-hp electric motors were se- 
lected to drive rod and primary ball 
mills. Six identical 300-hp motors 
drive the secondary and _ tertiary 
crushers; and seven identical 350-hp 
motors drive the regrind ball mills. 
Grinding media. High-carbon 32- 
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Crushing plant flowsheet is flexible 


DUMP POCKET 
Minus 8-in. undersize WITH GRIZZLY Minus 8-in. undersize 


an ] © 


Minus 2-in. undersize 


IRON DETECTOR @ 


Minus %%-in. undersize 


( |oreancoure one store INTERMEDIATE ORE STORAGE | Future laren | ' 


Oust collection not shown 


Minus 2-in. undersize 


Flowsheet of Primary, Secondary and Tertiary Crushing Plants 


- 6Q-in. Traylor gyratory primary crusher 

. Two 72-in. Stephens-Adamson pan 
feeders, capacity 1,333 tph each 

. 54-in. Chain Belt conveyors with B. F. 
Goodrich rubber belts 

. Industrial Physics 
iron detectors 


& Electronics Co. 
. Intermediate ore storage, 9,400 tons 
live capacity 


. Four variable speed 48-in. Stephens- 
Adamson pan feeders. Range, 300-750 
tph, each 


. Four 54-in. Chain Belt conveyors with 
B. F. Goodrich rubber belts. Capacity 


in. Colorado Fuel & Iron Co. steel 
rods are used in the primary mills; 
2-in. forged-steel CFI balls in the ball 
mills; and 1-in. forged-steel CFI balls 
in the regrind mills. 

Reagent consumption. Reagent re- 
quirements include: lime, less than 6 
Ib per ton; xanthate, less than 0.1 Ib 
per ton; and pine oil, less than 0.1 Ib. 

Dust collection. Design of the dust 
collection system was based on an 
indicated barometric pressure for 
12,000 ft altitude instead of the 
actual elevation of about 10,500 ft. 
All dust control units in the mill area 
are American Air Filter Type N 
Roto-Clones. 


1,200 tph, each 

. Two Industrial Physics and Electronics 
Co. iron detectors 

. Two Stearns 
magnets 


Magnetic Products Co. 


. Two step grizzlies, 6x10-ft, 2-in. 
openings 

. Two Nordberg 7-ft Standard Heavy 
Duty Symons cone crushers, 900-tph ca- 
pacity, 90% —2-in. discharge 

. Four Tyler Tyrock single-deck Rod 
Deck screens, rods spaced %-in. clear, 
capacity 600 tph 


. Four Nordberg 7-ft Short Head Heavy 


Controls. Operators’ control panels 
or pulpits are installed in the follow- 
ing strategic position: In a surface 
booth adjacent to the car dump above 
the primary crusher; on an_inter- 
mediate deck in full view of second- 
ary and tertiary crushers and vibrating 
screens; on an elevated walkway over- 
looking rod and ball mills and drag 
classifiers in each grinding section; 
on a centrally-located elevated plat- 
form carrying pulp-distribution in the 
center of each flotation section; on a 
walkway in front of regrind mills and 
cyclone classifiers; and on the filter 
floor. 

Blended smelter feed. Some silica 
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Duty Symons cone crushers, capacity 
440 tph 85%, 34-in. discharge 

. 60-in. collecting conveyor, Chain Belt 
unit with B. F. Goodrich belt 

. 54-in. conveyor, Chain Belt unit with 
B. F. Goodrich belt 


. Merrick Model E weighing device 

. 54-in. conveyor, Chain Belt unit with 
B. F. Goodrich belt 

. 54-in. tripper conveyor, Chain Belt unit 
with B. F. Goodrich belt 

. 54-in. Hewitt-Robins tripper 


. Fine-ore storage bin, 24,000 tons live 
capacity 


flux can be removed from the tailing 
line by a cyclone. The underflow may 
be discharged into the concentrate 
thickeners, thus blending silica flux 
with the concentrate before filtration. 

Concentrate analysis. Concentrates 
run approximately 32% Cu, 3% insol, 
21% Fe, 40% S, and about 8% 
moisture. 

Size reduction. Starting at the 60-in. 
crusher, size reduction of ore is as 
follows: Minus 8-in. product of the 
primary crusher is reduced to 90% 
minus 2-in. at the secondary crusher, 
and then to 15% on %-in. by the 
tertiary crusher. Rod and ball mills 
in sequence reduce mill feed to a 
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crusher 


Primary 


dust-sealed 


k 


+ 


Section Through Primary Crushing Plant 


LEGEND 

. 100-ton Shaw-Box crane with 25-ton 
auxiliary hook and operator's cab 

. Baldwin-Lima-Hamilton 43-cubic yd, 
side-dump mine car 

. 20-ton crane with rock hook 

. Mantle storage 

. 18 x 22-ft removable hatch 

. 60-in. Traylor gyratory primary crusher 

. Hydraulic hoist, 14-ft lift 


- 


10. 
I 
12. 
13. 
14. 


Two 72-in. Stephens-Adamson pan 
feeders with Amsco pans 

Two 54-in. Chain-Belt conveyors with 
B. F. Goodrich belts 

Electrical control panel 

8-in. grizzly 

Plate liners 

Dead-bed areas 

American Air Filter Type N Roto-Clone 
dust removal units 


MUCH OF THE PRIMARY crusher 
plant is below ground level. 


AMPLE ROOM provides easy access to 
secondary and tertiary rock crushers. 


7% on 65-mesh product. Regrind 
product is all minus 100 mesh. 

Feed control. The feed to each 
rod-mill is controlled by two variable- 
speed feeder belts in parallel with 
two constant-speed feeder belts, all 
discharging on a collecting conveyor, 
thence to a conveyor which feeds the 
rod mill. Con-O-Weigh units made by 
Industrial Physics and Electronics Co. 
control the variable-speed belt feeders. 

Water. New water requirements for 
the 30,000-tpd plant will run about 
6,000 gpm. In addition, some 12,000 
to 15,000 gpm will be recovered 
from four 100-ft dia middling thick- 
eners, the two 100-ft dia concentrate 
thickeners and three 325-ft dia tailing 
thickeners. Water is recirculated by 
five 5,000-gpm Allis-Chalmers cen- 
trifugal pumps, three operating, one 
intermittently, and one on a stand-by 
basis. Tailing underflow from the 
thickeners runs about 46% solids. 

Tailing. Tailing is transported by 

(Continued on p 104) 
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Secondary and tertiary crushers 











Secondary Crusher Building 


LEGEND 

. 30-ton Shaw-Box crane with 
auxiliary hook 

. Suspended Stearns magnet 

. 6x10-ft step grizzly, 2-in. openings 

. Nordberg 7-ft Symons Standard Heavy 
Duty cone crusher 


10-ton 


5. 


6. 


ee 


Two Tyler Ty-Rock 6x12-ft, single-deck 
Red Deck vibrating 
spaced %-in. clear 

Two Nordberg 7-ft Symons Short Head 
Heavy Duty cone crushers, 34-in. dis- 
charge 
60-in. 


screens, rods 


Chain-Belt collecting conveyor 


with B. F. Goodrich belt 


. 300-hp Westinghouse motors 
. Oil tank 
. 54-in Chain-Belt conveyor, B. F. Good- 


rich belt 


. Tramp-iron chute 


12. 


10-ton crawl beam 


FLOWSHEET OF SECONDARY and tertiary crushing plant 


TRIPPER CONVEYOR on top of 24,000-ton fine-ore bin dis- 
is superimposed on the control panels on operator’s deck. 


charges minus %-in. product through dust-sealed openings. 
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Flowsheet of One of Three and One-Half Sections of the Mill, 


Flowsheet continues from previous page 


and of 


To 3'/2 sections 


(1 [Br rete) nc eve) DET eer] LTE] (UT EDEN. [RT OY (HT EON]. [ET DE]? 


ios Cer 


(5 [samen] 


Water 


Milk of lime 


SCREW CONVEYOR 


Classifier sands 
Classifier sands 


Water 


esima|— [dase 
©) Overflow 


Alternate flow 


—- 


Scovenge tailing 


L-» Scavenger concentrate — — 


Milk of lime 


Primary cleaner tailings 


[S70 Pons} [HES 


. Four constant-speed 48-in. belt feeders. 
Note: All conveyors in flowsheet are 
Chain Belt units with B. F. Goodrich 
rubber belts 

. Four variable-speed 48-in. belt feeders 

- Two 30-in. collector conveyors 

- Two 30-in. conveyors with tonnage con- 


COLLECTOR COLLECTOR 
CONVEYOR CONVEYOR CONVEYOR 


®O® © © 


Water 


Milk of lime 


Classifier sands 
Classifier sands 


PRIMARY 
CLASSIFIER 
Overflow ©) smd Overflow 


{ OnE Tei) 
“saan alg 


Ta min)  @) 


Water Water 


smart |) 


Rougher tailings 


Water 


Rougher concentrate 
Water 


rt 
1 (3) HYDROSEPARATOR 


—— 2 a ee oe 


Underflow 


TWO SIX-CELL 
PRIMARY 
CLEANERS 


Primary cleaner 
concentrate 


Primary cleaner 
concentrate 


Milk of lime 


Recleaner 
concentrate 


TWO THREE -CELL 
RECLEANERS 


Recleaner 
tailings 


TWO THREE-CELL 
RECLEANERS 


Milk, of time *ilings 


trol and weighing devices 


. Con-O-Weigh units by Industrial Phys- 


ics and Electronics Co., control four 
variable-speed belt feeders 


- Two 10x14-ft Marcy rod mills 
. All samplers noted in flowsheet are 


Denver Equipment Co. automatic units 


[BALL MILL ] Classifier sands 


Recleaner 


[sunni}(5) 


Water 


@ @) 


Water Water 


Milk of lime ith of lime 


SCREW CONVEYOR} — {SCREW CONVEYOR] 


Classifier sands 
Classifier sands Classifier sands 


Cam wT) 


Water 


faasmet|~ [aassna| >| asa] [casi 
© wie Overflow © we Overflow 


Alternate flow 


TONE 14-CELL} _ 


. SCAVENGER | 


— 
v | 
Sage tailing | 


i ga v 


[SAMPLER | G) Scavenger concentrate 


Rougher tailings 


MIDOLING 
THICKENER 


Milk of lime 


@) 
[wo i] 


Milk of lime 


Primary cleaner tailings 
[sanrisn](5 ) 


Milk of lime 


To Section 2 recleaner concentrate 


Recleaner concentrate 


. Four primary and four secondary Dorr- 
Oliver Type HX rake classifiers 

. Four 10¥2x13-ft. Allis Chalmers ball 
mills 

. Galigher Agitair flotation machines 

. 28-ft. dia, Dorr-Oliver Hydroseparator 

. Dorr-Oliver Dorrclone units 
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the Filtering and Drying Plant 


Section 2 concentrate 
Tailing pulp from ¥% of Section 4 Section | cuuainels 
Tailing pulp from % of Section 3 
Tailing pulp from ¥ of Section 3 
Tailing pulp from % of Section 2 
Tailing pulp from 2 of Section 2 


Tailing pulp from ¥2 of Section | Overflow 


Tailing pulp from ‘2 of Section | 


Section 3 concentrate 


SAMPLER | ® Section 4 concentrate 


Overflow 


CONCENTRATE THICKENER 
DISTRIBUTOR 


| HYDROCLONE | Overflow 


@ 


Underflow 


FILTER DRAIN 
Rougher tailings 


——> Overflow Rougher tailings 


Water from [_ SAMPLER ©) 


INDUCED 
Sections 2, 3 and 4 


JUNCTION BOX 5 = 


FORCED 
DRAFT 


rauwes ere} | |_ 1 
Underflow 


DENSITY CONTROLLER 


DENSITY CONTROLLER 
STATION 


Overflow 


FORCED 
DRAFT 
FAN 


COLLECTOR CONVEYOR 


WATER TREATMENT 
FEEDER 
LEVEL CONTROLLER 
CONVEYOR 


Total tailings to Quebrada Incapuquio 


Total reclaimed water Cake to smelter 


11. Two 8x13-ft Marcy ball mills 
12. Wilfley sand pumps 

13. Allen-Sherman-Hoff Centriseal pumps . Five Allis“Chalmers 5,000 gpm water 
14. 100-ft Dorr-Oliver middling thickener pumps 
15. Dorr-Oliver duplex diaphragm pumps . Two 
16. Denver SRL-C pumps 

17. Allen-Sherman-Hoff Centriseal pumps 


. Three 325-ft dia Dorr-Oliver tailings 
thickeners 


100-ft Dorr-Oliver 
thickeners 
. Two Dorr-Oliver diaphragm pumps 


concentrate 
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MOISTURE TRAP 


Gases to 
atmosphere 


= a 


BYPASS 
converor [~ ~~? 


Gases to 
atmosphere 


INDUCED 


ORAFT 
FAN 


WET 
SCRUBBER 


FORCED 
DRAFT 
FAN 


hehe cee ee eee ce ee ae om ae wie oe oe 


. Four Wilfley sand pumps 
. Four Eimco 6-leaf disk filters 
. Four 24x11 TVB Chicago Pneumatic 


vacuum pumps 


. Three Colorado Iron Works Dryers 
. Three Type N American Air Filter 


Roto-Clone units 
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SWITCHGEAR ROOMS 


FINE-ORE STORAGE 
AND BELT FEEDERS 


7 ROD MILLS 


14 BALL MILLS 


FLOTATION BAY 


ROUGHERS 


SCAVENGERS 


CLEANERS 





DORRCLONES 


REGRIND MILLS 
SWITCHGEAR 


AND BLOWER 
ROOMS 


. 24,000-ton live storage fine-ore bin 
feeding 312 mill sections. Two and 
one-half sections are shown here 

- 54-in. belt conveyor on top of ore bins 

- Tripper discharge slots at top of fine- 
ore bins 


natural drainage and ditch to by-pass 
all streams and agricultural areas that 
exist between the mill and the sea, 
and discharge at a point south of Ite 
Norte. Initial observations show that 
the tailing does not accumulate in 
the open ditches to any degree, but 
will tend to scour and move on 
toward point of final discharge. 
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Plan of Toquepala 


Creer 


Mill, Including Fine-Ore Bins, 
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LEGEND 


4. Discharge slots at bottom of bins 

5. Two variable-speed and two constant- 
speed belts discharge to collecting con- 
veyor (6) 

6. Collecting conveyor 


Pooled technology. As in the case 
of the mine and smelter, the mill at 
Toquepala reflects the wealth of 
design and _ operating technology 
contributed by the participating com- 
panies, Asarco, Phelps-Dodge, New- 
mont and Cerro de Pasco. The grind- 
ing and flotation bays, for instance, 
show a heavy borrowing of the finest 
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7. Inclined conveyor feeding rod mill 
8. 10x14-ft Marcy rod mills 

9. Rod storage racks 

10. Rod conveyor for rod charger 

11. Ball-car track 

12. 10%2x13-ft Allis-Chalmers ball mills 


that was designed into the San Manuel 
mill in Arizona. Southern Peru Cop- 
per Corporation has also benefitted 
by staff members of the participating 
companies who brought with them 
experience and technical skills from 
efficient operating plants in other 
areas. 

Reagent feeding. Metallurgists and 
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Grinding Bay, Flotation Bay, and Regrind Bay 
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13. Drainage Trenches with grill covers 

14. 800-hp Westinghouse motors for rod 
and ball mills 

15. Dorn-Oliver Type HX rake classifiers. 
P, primary; S, secondary 

16. 42-in. Akins spiral conveyors 


design engineers developed an elab- 
orate flowsheet (not shown) to handle 
lime and reagent feeding for the mill. 
Burned lime, shipped from the cal- 
cine plant at the smelter, is unloaded 
from open cars with an Airveyor air- 
lift system which can move 16 tph. 
Lime is stored in two 500-ton bins 
which feed a Dorr-Oliver slaker with 
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. Pulp distributors and flotation control 
platforms 


18. Galigher flotation machines. R, rough- 
ers; SC, scavengers, CL, cleaners. 


19. 12-in. dia, Dorrclone classifiers 


capacity of 8 tph. Here fresh water 
is added. The resulting slurry is 
pumped to two storage tanks with 
capacity of 185,000 gal. From these 
tanks, two pumps (one operating, one 
stand-by) feed lime to any of the 
following units in each mill section: 
rod mills, ball mills, regrind mills, 
primary cleaner concentrate sump, 
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Scale in feet 


. 8x13-ft Marcy regrind ball mills 
. Ball storage bins 


. Blower room 


. Switchgear room, General Electric and 
Continental Electrical Equipment Co. 


Hydroseparator overflow, and re- 
cleaner concentrate sump. 

Surplus lime solution is returned 
to the slurry storage tanks which are 
also equipped with 300-gpm recircu- 
lating pumps in closed circuit with 
the tanks. 

Xanthate or other reagents are in- 
troduced in the circuit through two 
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FINE-ORE 


BIN 


. Four variable-speed, and four constant- 


speed conveyors per mill section 


. Two collecting conveyors per section 


. Conveyor to rod mill, two per section 


. 42-in. mill water line 


. 200-ton Shaw-Box crane, 20-ton service 


crane in this bay, not shown 


- Two 10x14-ft Marcy rod mills per sec- 


tion 


. Ball charging cars on rails 


EQUIPMENT NOW OPERATING in the 3% mill sections 
includes seven rod mills, 13 ball mills and 14 rake classifiers. 
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Section Through Mill 


GRINDING BAY 


LEGEND 


. 54-in. tripper conveyor, with Hewitt- 


Robins tripper 


. 24,000-ton live storage fine-ore bin 


feeding 342 mill sections 


. Dust-seal construction 
. Switchgear room 
. Cable tunnels 


FLOTATION BAY 





- Four 10%2x13-ft Allis-Chalmers _ ball 


mills per section 


. Four primary and four secondary Dorr- 


Oliver Type HX rake classifiers per 
section 


. Rod-mill discharge launder 


. Electrical control panel for grinding 


section 


. Denver Equipment Co. automatic sampler 
. Pulp distributor 





. Galigher Agitair flotation machines, 


installed below pulp distributor 


. 5-ton Shaw-Box crane 
. 28-ft dia x 9-ft Dorr-Oliver Hydro- 


separator, one per section 


. Tailings line 

. 10-ton Shaw-Box crane 

. 12-in. dia Dorrclone units 

- Two 8x13-ft Marcy regrind ball mills 


per section 


TWO HUNDRED flotation cells are required for each of the 
3% mill sections. More can be added if needed. See mill plan. 
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Section Through Filter Plant 


LEGEND 

. Four Eimco six leaf disk filters, in line, 
Nos. 1, 2, 3 and 4 

. Three American Air Filter Type N 
Roto-Clone dust removal units 

. Two reversible conveyors serving No. 
2 and No. 3 filters permitting dis- 
charge of No. 2 filter to enter No. 1 
or No. 2 drier and discharge of No. 3 
filter to enter No. 2 or No. 3 drier 

. By-pass conveyor to carry ail concen- 
trates directly to main gathering con- 
veyor (7) instead of to driers 

. Three Colorado Iron Works 23 ft 6 in. 
dia. multiple-hearth Skinner driers in 
line, Nos. 1, 2 and 3. 

. Collecting conveyor. Concentrates are 
carried to inclined cross-conveyor which 
discharges into rail cars 

7. Four Chicago Pneumatic 24x11 TVB 
vacuum pumps and air receiver 
8. Clean-out chamber 


9x8-ft mixing tanks, and pumped to 
strategic points such as the classi- 
fier overflow, rougher flotation drops, 
or the cleaner flotation feed sump if 
desired. 

Pine oil is transferred from storage 
drums to two 6x10-ft tanks discharg- 
ing through two 50-gpm pumps (one 
operating, one stand-by) to a 5x5-ft 
tank feeding the 3% sections of the 
mill. 

Power for the mill. Transformers 
and power-distribution equipment for 
the mill are housed in a pressurized, 
dust-proof fireproof room with ample 
space for access or expansion. Power 
for the 800-hp motors on the grinding 
mills and other large units is stepped 
down from 13,800 v to 4,160 v 
through four 5,000-kva GE _ trans- 
formers. The circuits are so designed 


REGRIND BAY houses seven 8x13-ft ball mills, Dorrclone 
classifiers, and centrifugal slurry pumps on ground floor. 
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that if one transformer becomes in- 
operative, loads can be tied into the 
other three without interrupting opera- 
tions. Field-excitation, motor-generator 
sets for the synchronous motors in 
the mill are also installed in the dust- 
proof power-distribution rooms. 

Power factor is maintained at ap- 
proximately 0.9 for ideal perform- 
ance. 


Blower room for the mill. Four 
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size 24 Roots-Connersville blowers, 
operating at 3,500 rpm, powered by 
150-hp motors, and delivering 17,200 
cfm, discharge in a common header 
delivering air to the Agitair flotation 
machines. Automatic controls and re- 
cording meters are installed to_main- 
tain uniform air pressure under vary- 
ing operating conditions. The blower 
room also houses two XLE Ingersoll- 
Rand 9x7 compressors. 


CONCENTRATES ARE FILTERED on top floor of drying 
house and dropped to multiple-hearth drying furnaces below. 
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Sea breezes air-condition smelter 


Pike OSE 
"y a 54 


“ 


Authorized by the Peruvian Aero-Pnotograpnic Service 





. Receiving bins and unload- 
ing crane 
No. 2 conveyor to smelter 


10 


. Crushing plant and sample 
mill for silica flux and 
transfer for coquina shells 


Smelter 


. Power plant 
. Boilers 


wCaNauPrwn 


Smelter Highlights 


TODAY’s DESIGN ENGINEERS say that 
modern metallurgical plants differ 
from. earlier outmoded plants in sev- 
eral respects: 


1. The units comprising modern plants 
are arranged in an orderly right-angle 
position with respect to each other 
to promote an efficient flow-through 
of materials in process. Reference to 
the plan and aerial view of the Toque- 
pala smelter shows that the plant 
exhibits this feature, from the intake 
of concentrates, flux and refractories, 
to the exit of finished cast blister 
copper shapes. 
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2. Materials-handling equipment is 


used more extensively. Toquepala’s 
smelter is a study in materials-handling 
techniques and equipment. 
3. More attention is paid to the com- 
fort of the workman. In addition to 
being equipped throughout with effort- 
saving mechanical devices, the plant 
itself was designed to permit a circula- 
tion of comfortable year-round sea 
breezes to air-condition working 
places. Note open structure of’ the 
plant in the photos and sections. 
The Toquepala smelter merits par- 
ticular study because it incorporates 
features developed by the companies 


352-ft reverb stack 
. 336-ft converter stack 


. Shops and warehouse 
. 250-ft lime kiln 


. Main office and laboratory 

. First aid, safety, employ- 
ment and time office 

. Change house 

. Two fuel oil tanks, 225,000 
gal each 
13.8-kv substation 


participating in SPCC. For instance, 
one may see the radial Tacoma-type 
silica suspended arch in the reverbs; 
the reverb-charging slingers and silica- 
patching system developed at Phelps- 
Dodge plants, and many of the ma- 
terials-handling innovations designed 
into the San Manuel plant. 

Other facts to supplement the anno- 
tated drawings and sections of the 
plant shown here, are as follows: 

Smelting capacity of the two 
34x115-ft reverbs is about 650 tons 
of concentrates per day. Approximate 
concentrate analysis is as follows: 
32% Cu, 3% insol, 21% Fe, 40% 
S and about 8% moisture. Analysis 
of matte runs about 40% Cu, 32% 
Fe, and 25% S. Slag analysis is ap- 
proximately as follows: 35% SiO.,, 
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Legend for Plan of Smelter 


Plant layout speeds product flowthrough 


0 STACK (35) 


Tm 


PLAN OF SMELTER 


(Note numbers in legend conform in part to numbers used for legend of smelter sections on pages 110 and 111) 


. Slag railroad tracks 

. Supply railroad track 

. Two Treadwell 13x36-ft holding furnaces 
. Casting platform 

. Converter stack. 336-ft above ground, 
20 ft to bedrock 

. Converter flues 

. Blower building. Four 30,000-cfm Swiss 
Oerlikon blowers 

. Four Treadwell Peirce-Smith, 13x30-ft 
converters, manually punched 


21. 
24. 
26. 


Operating platforms 

Converter silica bins 

Two 115x34-ft reverberatory furnaces 
with radial silica suspended arch 


. Waste heat boilers. Each reverb has 


two Babcock & Wilcox boilers. Nominal 
capacity, 4,800 lb steam per hr, each 


. Cottrell plate treater for reverbs 
. 342-ft reverb smoke stack 

. Clay and slurry bins 

. Ball mill 
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. Converter brick storage area, (future) 
. Reverb flue 

. Drag conveyor 

. Boiler and reverb control building 

. Reverb uptake 

. Silica slurry pressure tanks 

. Reverb charging platforms 

. Foreman’s office 

. 24-mold, 37-ft dia casting wheel built 


by Stearns-Roger Mfg. Co. 


. Bosh tanks 





Streamlined materials handling at smelter 
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Legend for Sections through Smelter 


. 15-ton P&H 
bucket 

. 70-ton Magor Car Corp. 
cars 

. Eight receiving bins, capacity 1,300 cu 
ft level. 3 bins for concentrates; others 
for reverb oxide, slag, matte shells and 
converter flux 

. No. 1 30-in. Chain Belt gathering con- 
veyor 

. No. 2 30-in. Chain-Belt conveyor 

. Storage bin and pug mill 

- Slag railroad tracks 

- Supply railroad track 

. Converter brick storage 


crane with 3-yd grab 


concentrate 


building 


10. 
17. 
ee 


13. 
14. 
15. 


16. 
17. 


18. 


19. 


(future) 

Skull breaker 

Two Treadwell 13x36-ft holding furnaces 
No. 3 30-in. Chain-Belt tripper con- 
veyor 

Billet lifting crane on casting platform 
Bullion-load railroad track 

Converter stack 336 ft above ground, 
20 ft to bedrock 

Converter flues 

Blower building. Four 30,000-cfm Swiss 
Oerlikon blowers 

60-ton P&H crane with 10-ton auxiliary 
hook 

Converter hood 


. Four 13x30-ft Treadwell Peirce-Smith 


converters, manually punched 


. Operating platforms 

- Portable silica hopper 

. Converter slag launders 

. Silica bins. Capacity, 220 tons each 

- 10-ton P&H overhead crane 

. Two 115x34-ft reverberatory furnaces 


with radial silica suspended arch 


. Conveyor, 3 plows, Sandvick Steel Co. 
. Concentrate bins, 


700 tons total ca- 
pacity 


. Damper 
. Reverb uptake 
. Waste heat boilers. Each reverb has 
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Suspended-arch reverb 


39% Fe, 8% Al,O, and 25% CaO. 
The design of the reverb is based 
on the concentrate analysis. It may 
not become necessary to add any 
siliceous flux because all may come 
from the converter side. If not, the 
mill is equipped to add silica to the 
concentrates and blend them ahead 
of the filter plant. See mill descrip- 
tion. 

; Opalite is obtained for silica slurry 
from old hot springs deposits on the 
SECTION THROUGH SMELTER pampa about 40 “ian from the 
LOOKING NORTH smelter. The opalite is ground, classi- 
fied and thickened to correct pulp 
density in the plant at the smelter. 
This is pumped to an agitator tank 
where bentonite is added. The final 
product is pumped to two 150-cu ft 
storage tanks at each reverb. From 
these tanks, the slurry is circulated 
by pipeline to convenient outlets for 

the silica-patching crews. 





Contractors 


Major contractors for the Toquepala 
project were as follows: General con- 
struction: Utah Construction Co. and 
Morrison-Knudsen Co., a joint opera- 
tion under the name UTAH-EMKAY. 
Engineering and design work: Stearns- 

SECTION THROUGH SMELTER Roger Manufacturing Co. Pier con- 
LOOKING NORTH struction: Foley Brothers, Inc. 
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HEATING-UP PERIOD 


two WHB Babcock & Wilcox boilers. 
Capacity, 48,000 Ib steam per hr, each 
. Cottrell plate treater for reverbs ee 
. Slag launder platform SECTION THROUGH REVERBERATORY FURNACE 
. Reverb flues 
. 342-ft reverb smoke stack 
. Slag launders 


Legend for Section through 
. Clay and slurry bins, capacity 60 tons Reverberatory Furnace 


each . Tamped earth 8. Magnesite 
. Denver Equipment Co. ball mill, 5 ft - Tamped clay 
dia, 6 ft long - Tamped magnetite 
39. Thickener and agitating tanks for . Fused slag with magnetite inclusion ‘ 
silica-slurry system . Matte 10. ‘Tamped periciese 
40. Converter brick storage area (future) . Slag 11. Silica brick 
41. Conveyor transfer tower . Fire brick 12 


9. Firebrick curtain at periclase expan- 
sion joints only 


. Silica ganister 
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A completely integrated enterprise 
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HOLDING FURNACE discharges molten blister copper into HIGH PURITY BLISTER COPPER, Toquepala’s final prod- 
24-mold, 37-ft dia casting wheel. Cast bars weigh about 700 Ib. — uct, is loaded on cars to be shipped to the nearby dock at Ilo. 


WATER FOR TOQUEPALA is pumped from floating barge at WATER RECLAIMED from the mill thickeners is recirculated 
Lake Suche through a 54-mile pipeline system to the mill area. by these five 5,000 gpm Allis-Chalmers centrifugal pumps. 


fe: 


FHREE 1,800-HP Alco diesel-electric locomotives pull daily MODERN RAILWAY repair shop at mill area services and 
trains Over standard-gage track from smelter to mill area. repairs 1,800-hp Alco locomotives and other rail equipment. 
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POWER PLANT at smelter is equipped with two 22,000-kw 
Brown-Boveri turbo-generators and Babcock & Wilcox boilers. 


COQUINA SHELLS, source of mill lime, are treated in this 
ocean-side Ore & Chemical Co. heavy media plant near Ilo. 


a " 4 Se” e ‘ ele 
AIRVEYOR SYSTEM at mill transfers calcined coquina prod- 
uct to bins. Lime-slaking equipment and pumps shown at right. 
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From pit to port 
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MODERN CONTROL ROOM of power plant which provides 
power for the smelter, mill, mine, townsites and port facilities. 


Sed 


CONCENTRATED COQUINA SHELLS are calcined in an 8x- 
250-ft rotary kiln at the smelter and shipped by rail to the mill. 


NEW 600-FT DOCK AT ILO is equipped to receive supplies, 
and store and load copper bars for shipment to world ports. 
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Key personnel at Southern Peru Copper 


E. McL. Tittmann, Richard F. Goodwin, Kuno Doerr, Jr., 
Chairman of the Executive Committee Former Chairman President and General Manager. 
of the Executive Committee. 


Victor Barua, Ismael Marquez, Daniel Rodriguez, 
Mine Geologist. Assistant to Business Manager. Property Engineer. 


— a Lop, 
a 5 
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Lester E. Kitch, Frank W. Archibald, W. F. Smith, 
Mine Superintendent. Smelter Superintendent. Mine Foreman. 


T. J. Findley, S. A. Sinclair, E. H. Haug, 
Townsite Superintendent. Chief Electrician. Mechanical Superintendent. 
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Warren T. Smith, 
General Superintendent. 


Alfredo Hohagen, 


Attorney. 


Assistant Mine Superintendent. 


Chief Construction Engineer. 


Some of the men who helped bring Toquepala in 


F. W. Delius, 
Director of Industrial Relations. 


Alfredo Alvarez Calderén, 
Attorney. 


Kenneth Johnson, 
Chief Mine Engineer. 


Robert B. Muse, 
Chief Engineer. 
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C. A. Kursell, 
Business Manager. 


L. G. Immonen, 
Mill Superintendent. 


\ 
R. L. Rigsby, 


Assistant Comptroller. 


J. R. Carwin, 


Townsite Superintendent. 





Toquepala—A nice place to live 


PLAZA below the mill area is the focal point of social life 


townsites. Plaza includes stores, 
for the skilled and semi-skilled 


workers housed in adjacent recreation facilities, 


church, hospital, nurses’ home, 
restaurant and bank. 


ACCOMMODATIONS, 


such as these, house some 1,100 VISITORS ARE IMPRESSED with the simple architectural 
families and 450 single men in the Plaza area beauty of the church, which stands in the center of the Plaza 


CHILDREN AT TOQUEPALA attend this 20-classooom MODERN SURGERY ROOM of the hospital and medical 
Spanish-speaking school situated in a townsite near the Plaza. staff is far superior to that available to many people in the U.S. 
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PILOT PIPE 


Keeping flow on the go 
despite the ups and downs 


A taconite mining company in Minnesota operates 365 days 
a year, has capacity to produce 7,500,000 tons of iron ore 
pellets a year. 

To produce a ton of taconite pellets requires over 100 
kwh of electric power and 25 tons of water. This plant, at 
its present production rate, pumps almost 65,000 gallons of 
water a minute. It is utilized so carefully that the make-up 
water requirement is held to less than 5,000 gallons a minute. 

Two large diameter metal pipes lead from the barge 
pumping station to the concentrator. Three 16” U.S. Rubber 
Pilot® Pipe lines connect each pipe with the barge pumps. 
“U.S.” Hose is used because due to rain or snow the barge 


Mechanical Goods Division 


may rise 7 feet or more, or sink as much as 10 feet, straining 
the hose and connectors. 

U.S. Pilot Pipe is extremely flexible, yet very strong. With- 
stands up to 250 Ibs. pressure, and extreme temperatures 
ranging to 45°F below zero. The plant cannot operate with- 
out water, hence “U.S.” Hose is the water lifeline. Its de- 
pendability explains why U. S. Rubber is the world’s largest 
manufacturer of industrial rubber products. 

o a * 
When you think of rubber, think of your “U.S.” Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 
Visit famous U.S. Tipple Inn, Penn- 
Sheraton Hotel, Pitts., Pa., May 8-10. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y- 
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In Canada: Dominion Rubber Company, Ltd. 





NEW BOOKS 


New Forces in American Business, by 
Dexter Merriam Keezer (director, eco- 
nomics dept., McGraw-Hill Publishing 
Co.) and associates—an analysis of the 
economic outlook for the °60’s written 
by “business” economists. The authors 
make these distinctions between “aca- 
demic” and “business” economists: 


“In the nature of his calling, it is she 
privilege of the academic economist to 
weigh pros and cons of any given econ- 
omic question—and then, if he wishes, 
to retire from the field leaving the an- 
swer, if any, to be provided by his listen- 
ers. In fact, this process frequently has 
attached to it the intellectual laudatory 
label of openmindedness.” 

“The business economist, however, 
enjoys no such leeway for detached ex- 
pression. He works for people who must 
make decisions. And if he does not learn 
it quickly, he soon will be told that a 
take-off on a course or action cannot be 
satisfactorily made from a teeter-totter. 
‘Tell me,’ he will be asked, ‘what in 
your best judgment is going to happen? 
I'll forgive you if events prove you 
wrong. But I won't tolerate you if you 
simply ask me to weigh the pros and 
cons. It's your job to do that and give 
me the results’.” 


With that forthright statement of ap- 
proach, the authors show why the U.S. 
economy of the ’60’s will be a business 
economy with relative steady growth 
and prosperity, also that forces are in 
play which will make it a basically dif- 
ferent economy than it has been in 
the past two decades. Published by 
McGraw-Hill Book Company, Inc., 330 
West 42nd Street, New York 36, N.Y. 
278pp. Price $4.75. 


Rock to Riches, by Charles H. Dunning 
and Edward H. Peplow, Jr.—the story 
of mining in the US. as reflected by the 
colorful mining history of Arizona. The 
authors cover Arizona mining history 
from prehistoric times through 1957. 
ROCK TO RICHES Offers a refreshing, in- 
teresting, accurate and popularly written 
picture of the mining industry as it 
really is. The book represents a nice 
balance of the technical aspects of min- 
ing; mining’s heroic contribution to the 
industrial age; and the romance, humor, 
drama and adventure interwoven in the 
story of the birth and growth of the 
U.S. mining industry. The authors are to 
be commended for writing a book that 
will go far to satisfy the popular curios- 
ity about mining—the little known in- 
dustry. Published by Southwest Publish- 
ing Co., Inc. 817 West Madison St., 
Phoenix, Ariz. Illustrated in 400pp. Price 
$8.75. 


Zinc—the science and technology of the 
metal, its alloys and compounds, ACS 
Monograph No. 142, edited by C. H. 
Mathewson. A definitive monograph on 
the metallurgy, chemistry, extraction and 
uses of zinc. Forty-five specialists blanket 
the field from geology to end product. 
Fourteen chapters cover economics, ge- 
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ology, ore treatment, refining, processing, 
alloy technology, the use of zinc for the 
extraction of other metals, and zinc com- 
pounds. Here in one single source can 
be found the general information (and 
in some cases specific information) on 
zinc, a major metal in modern economy. 
Published by Reinhold Publishing Corp., 
430 Park Avenue, New York 22, N.Y. 
Illustrated in over 700pp. Price $19.50. 


The Chemistry of Industrial Toxicolcgy, 
by Hervey B. Elkins. Second edition 
revised by Alvin Davis into 17 chapters 
and an extensive bibliography. First 
section deals with the hazardous nature 
of industrial materials of general and 
specific information, including a chapter 
on preventative measures. Second sec- 
tion treats the assessment of hazards and 
analytical procedures. A handy refer- 
ence to the field for those engaged in 
process design, production and pollution 
control. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 
16, N.Y. Illustrated in 452pp. Price 
$11.50. 


Dana’s Manual of Mineralogy, 17th edi- 
tion, revised by Cornelius S. Hurlbut, 
Jr. reflects the trend toward the more 
quantitative treatment of mineralogy, 
unifying the chemistry, crystallography 
and physical properties of minerals 
through their crystal chemistry. Major 
revision has been the use of the crystal- 
chemical approach throughout. McGraw- 
Hill Book Company, Inc., 330 West 42nd 
St., New York 36, N.Y. Illustrated in 
609pp. $11.50. 


BOOKS presented on this page 

may be obtained directly from the 

publisher mentioned in each case. 
E&M3J does not sell books. 


The Sequestration Metals, edited by 
Robert Smith—a general discussion of 
sequestrating agents (liquid ion ex- 
changers) and their uses, aimed at the 
chemist interested in a tool and not 
particularly in the theory. Published by 
Macmillan Co., 60 Sth Ave., New York 
11, N.Y. 256pp. $8.50. 


Organic Sequestering Agents, edited by 
Stanley Chaberek and Arthur E. Mar- 
tell, presents an up-to-date explanation 
of the basic principles of chelation. The 
emphasis is on explanation and theory, 
even where application is the topic. Well 
illustrated with structural formulae of 
the metal chelates. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N.Y. Illustrated in 616pp. 
Price $25. 


Streckenausbau in Stahl—ein Handbuch 
fiir die Praxis—Im Auftrage des Stein- 
kohlenbergbauvereins, Essen, und der 
Beratungsstelle fiir Stahlverwendung, 
Diisseldorf, herasgegeben von Bergas- 
sessor a D. Dr.-Ing. Fritz Spruth unter 
Mitwirkung von Dr. phil. Karl Drekopf, 
Dr.-Ing. Oskar Jacobi, und Wilhelm 
Schaefer, mit einem Geleitwort von 
Bergassessor a D. Gerd Paul Winkhaus. 


Aus der Zusammenarbeit mit dem 
Ausschuss fiir Grubenausbau beim Stein- 
kohlenbergbauverein und mit der Be- 
ratungsstelle fiir Stahlverwendung ist 
ein echtes Handbuch entstanden, das 
allen vielseitigen Erfordernissen der 
technischen und wirtschaftlichen Praxis 
gerecht wird. Verlag Gliickauf, GmbH, 
Essen. 256 Seiten mit 230 Abbildungen 
und 15 Zahlentafeln, einen Zerzeichnis 
der zur Zeit fiir den Streckenausbau 
gilltigen Normblatter und ausfiihrlichen 
Registern. Ganzleinen 20 DN DM. 


Survey of Mines 1959—the FINANCIAL 
post reference book of Canadian de- 
velopments includes a 32-page section 
of mining camp maps of all the impor- 
tant mineral provinces, an eight-page 
price range of stocks, mineral production 
tables, metal prices, and milling plants 
in addition to detailing the financial 
and production record of every active 
and inactive mine in Canada. Usual 
fine job. Published by the FINANCIAL 
POST, 481 University Ave., Toronto 2, 
Ontario, Canada. 404pp. Price $4. 


Engineering Economics for professional 
engineers’ examinations, by Max Kurtz. 
All the facts, formulae and tables you 
need to save time and insure accuracy 
in answering any economic question that 
might come up on an examination. Pub- 
lished by McGraw-Hill Book Company, 
Inc., 330 West 42nd St., New York 36, 
N.Y. 258pp. Price $6.50. 


Gmelins Handbuch der Anorganischen 
Chemie, Special Volume, Alphabetic 
Series to Systematic Subject Index, 1959, 
IV has been published and lists in 
systematic order all terms required for 
the preparation and organization of the 
literature in the Gmelin Handbuch 
Series. With bilingual text in German 
and English. Verlag Chemie, GmbH, 
Weinheim/Berstrasse (West Germany) 
and available in the U.S. from Walter 
J. Johnson, Inc., 111 Sth Ave., New 
York 3, N.Y. and Stechert-Hafner, Inc., 
31 East 10th St., New York 3, N.Y. 
Price, DM 30, U.S. $7 in wrappers; 
clothbound DM 35 or $8.50. 


Aerial Photographic Interpretation, prin- 
ciples and applications, by Donald R. 
Lueder is a thorough manual on the 
science and art of aerial photo inter- 
pretation. It is organized into three 
parts: theory and techniques, surveys, 
landforms and rock types, and practical 
uses of aerial photography. Published 
as one in the McGraw-Hill Series in 
Civil Engineering by the McGraw-Hill 
Book Company, Inc., 330 West 42nd 
St., New York 36, N.Y. Illustrated in 
452pp. Price $17.50. 


Principles of Mineralogy, by William H. 
Dennen is said to be the first textbook 
to present mineralogy as a study of 
fundamental geometrical, chemical and 
physical relationships of all matter. Pub- 
lished by Ronald Press Co., 15 East 26th 
St., New York 10, N.Y. Illustrated in 
390pp. Price $7.50. 
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start, ride and stop for big mills 
New Lubritrol system provides constant lubrication for trunnion bearings 


The new, bigger A-C grinding mills actually float on oil. Process 
industries are grinding out bigger profits because of Lubritrol con- 
stant lubrication system. No bearing-wearing starts. No dry sliding 
after shutdown. Less wasted horsepower. All functions of the Lubri- 
trol system are automatic...controlled by foolproof pressure gauges 
and switches, The system is filtered to remove contaminants. 
When you modernize your operation, check the benefits of an 
Allis-Chalmers grinding mill — the only mill that gives you the 
positive protection, the operating and maintenance economy of 
Lubritrol constant lubrication. See your A-C representative, or 
write Allis-Chalmers, Industrial Equipment Division, Milwaukee 
1, Wisconsin. In Canada, write Canadian Allis-Chalmers Ltd., 
Box 37, Montreal, Quebec. lubritrol is an Allis-Chalmers trademark. 
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NEW BOOKS (Continued from p 118) 


Resources for the Future, edited by 
Henry Jarrett—the stimulating essays 
presented at the 1959 Resources For 
The Future Forum held in Washington, 
D.C. last winter. Here is a fine bit of 
reading about how recent discoveries of 
science and technology affect our future 
and how some of the developments to 
come might affect genetics (the unravel- 
ling of the riddle of the chromosome 
building blocks), weather modification 
(there are great risks and stakes in 
weather control), exploring for minerals 
(see below), chemical technology, nu- 
clear energy and the new knowledge 
from outer space. The authors of these 
essays—eighteen in all—are equally stim- 
ulating and informed men—George W. 
Beadle, Henry A. Wallace, Clinton P. 
Anderson, Earl P. Stevenson, Willard F. 
Libby, James Boyd of Kennecott Copper 
Corp. who says in his paper: 


“We can ask ourselves, why is explor- 
ation progressing at such a pace in Can- 
ada while it has been reduced to a min- 
imum in the U.S.? The difference lies 
in the attitude of the respective govern- 
ments. In Canada, the discoverer of a 
mineral deposit can assume the normal 
highly speculative risks of mineral ven- 
ture with full knowledge that he has 
ample opportunity to reap the rewards 
of his enterprise if he is successful.” ... 

“The future of our industrial society 
will be determined by what we do to 
encourage research, through exploration 
and other means, into new mineral tech- 
nology. Nothing will be accomplished 
through increased taxation or the setting 
aside of vast areas closed to prospect- 
ing for perpetuity.” 


Published by Johns Hopkins Press, 
Baltimore, Md. 260pp. Price $5. 


Handbuch der Méechanisierung § der 
Kohlengewinnung — Herausgegeben vom 
Ausschuss fiir Strebmechanisierung beim 
Steinkohlenbergbauverein, Essen. Ge- 
samtbearbeitung Dipl.-Berging. Heinz 
Kundel. Mit einem Geleitwort von Berg- 
assessor a D. Karl Brandt und mit 
besonderen Beitragen von Dr.-Ing. Karl 
Gross, Dipl.-Berging. Friedrich Diirrer, 
Dr.-Ing. Friedrich Adler und Obering. 
Dipl.-Ing. Alois Kollert. Der Ausschuss 
fiir Mechanisierung im Streb beim Stein- 
kohlenbergbauverein, der sich seit acht 
Jahren mit dieser besonderen Aufgabe 
befasst, legt als Ergebnis seiner Unter- 
suchungen und Empfehlungen das 
Handbuch der Mechanisierung der 
Kohlengewinnung vor. Es ist die erste 
fiir den Betriebsbeamten geeignete zu- 
sammenfassende Darstellung der vor- 
handenen Gerite und Machinen und 
der Voraussetzungen fiir ihren Einsatz. 
136 Seiten im Format DIN A 5 mit 63 
Abbildungen und 20 Ubersichtstafeln. In 
Leinen gebunden. Verlag  Gliickauf 
GmbH, Essen. Preis, 17 DM. 


Economic Survey of Minerals in India, 


A. K. Madan, according to the TIMES 
OF INDIA, “ , . . should be very useful 
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to those interested in the future prospect 
of Indian Industries.” Text covers the 
growth of the mining industry, a survey 
of minerals by commodity, the prob- 
lems of the mining industry and world 
production statistics and tables. Pub- 
lished by Economic & Industrial Publi- 
cations, 7 D. B. Gupta Road, New Delhi 
5, India. Price, Rs 16.00 or Sh 35 or 
$5 per copy, postage and packaging 
extra. 


Application de la Geologie aux Travaux 
de L’Ingenieur, par Jean Goguel. Une 
premiere partie traite des methodes 
d’etude et de reconnaissance, parmi les- 
quelles les sondages et la geophysique. 
La deuxieme partie passe en revue les 
proprietes des roches qui interessent le 
constructeur, et en premier lieu, leur 
comportement hydrologique, ainsi que le 
regime des eaux souterraines, qui en 
resulte. Les propertes mecanique sont 
etudiees d’une maniere approfondie, tant 
pour les roches en place, qu’une fois ex- 
traites et mises en Oeuvre comme mate- 
rieaux. Les phenomenes thermiques, les 
alterations, sont egalement etudies. En- 
fin, une troisieme partie est consacree 
au phenomenes geologiques qui conti- 
nuent a se produire, et peuvent jouer un 
role, parfois notable, pendant la duree 
prevue pour un ouvrage. Masson & Cie., 
120 Boulevard Saint-Germain, Paris, VI°, 
France. Un volume de 358 pages, avec 
118 figures. Prex, 4.300 F. 


BOOKS presented on this page 

may be obtained directly from the 

publisher mentioned in each case. 
E&MgJ does not sell books. 


Physics and Geology, by J. A. Jacobs, 
R. D. Russel and J. Tuzo Wilson (au- 
thors who believe that the earth should 
be regarded as an active body, the 
physiology as well as the anatomy of 
which should be studied) describes the 
nature, composition and behavior of the 
earth. Published by McGraw-Hill Book 
Company, Inc., 330 West 42nd St., New 
York 36, N.Y. Illustrated in 403pp. 
Price $9.75. 


Turbulence, by J. O. Hinze is an intro- 
duction to its mechanism and theory— 
the fundamentals of turbulent flow. It 
gives the student a theoretical basis for 
the study of specialized literature on 
turbulent flow and for investigations of 
the problems of mixing, heat and mass 
transfer influenced by turbulence. Pub- 
lished by McGraw-Hill Book Company, 
Inc., 330 West 42nd St., New York 36, 
N.Y. Illustrated in 575pp. Price $15. 


Extractive Metallurgy, by Joseph New- 
ton provides coverage of the entire field, 
concentrating on the basic principles in- 
volved. However it is not a Handbook; 
it treats the many unit processes and 
the metals briefly. The book has been 
written primarily as a text for the begin- 
ning student. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., New 


York 16, N.Y. 
Price $9.75. 


Power Station Engineering and Econ- 
omy, by Bernhardt G. A. Skrotzki and 
William A. Vopat is a second edition re- 
titled (Applied Energy Conversion) and 
is virtually a new book. It emphasizes 
principles rather than minute detail. The 
authors are concerned with production 
of power by fossil-fuel burning and 
water-powered stations. Published by 
McGraw-Hill Book Company, Inc., 330 
West 42nd St., New York 36, N.Y. 
Illustrated in 739pp. Price $12.50. 


Igneous and Metamorphic Petrology, by 
Francis J. Turner and John Verhoogen 
is a second edition correlated with mod- 
ern concepts regarding the nature and 
prevailing conditions of the earth’s crust 
and outer mantle. In this edition, 
igneous and metamorphic phenomena 
are treated as partially dependent on 
one another, since they are controlled 
by the same general physicochemical 
principles. Published by McGraw-Hill! 
Book Company, Inc., 330 West 42nd 
St., New York 36, N.Y. Illustrated in 
672pp. Price $12. 


Illustrated in 514pp. 


Reports and Bulletins 


Iron Occurrence in the Peace River 
Region, Alberta, Donald J. Kidd. Pub- 
lished as Preliminary Report 59-3, the 
paper states that two huge, but low- 
grade iron ores are found in the Clear 
Hills area—each containing 500-million 
to a billion tons of about 33% Fe. Pub- 
lished by the Research Council of 
Alberta Geological Div., Edmonton, Al- 
berta. Maps and 38pp. Price 50c. 


Report No. 45, Geology of the Gwasi 
Area, by G. J. H. McCall. Includes 
Degree Sheet 41, south-west quarter 
and part of north-west quarter. Pyro- 
chlore, columbium perovskite, apatite 
and magnetite are present in the car- 
bonate complexes in such quantity as to 
suggest the possibility of mine develop- 
ment according to the author. Published 
by the Ministry of Commerce and In- 
dustry, Geological Survey of Kenya, 
Nairobi. Maps, illustrations and 88pp. 
Price Sh 15. 


Bulletin 172, Geology and Mineral De- 
posits of the San Fernando Quadrangle, 
Los Angeles County, California. Pub- 
lished by the Division of Mines, Ferry 
Building, San Francisco 11, Calif. Maps, 
illustrations and 88pp. Price $3.75. 


Professional Paper 320, Geochemistry 
and Mineralogy of the Colorado Plateau 
Uranium Ores, by Robert M. Garrels and 
Esper S. Larsen, 3rd. A summary of 
the results of field and laboratory studies 
concerned with the nature of the ores 
and the alteration processes affecting 
them. Published by the U.S. Geological 
Survey and may be obtained from the 
U.S. Government Printing Office, Wash- 
ington 25, D.C. Illustrated in 236pp. 
Price $2, 
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ACID AREA APPLICATION. Safety equipment and clothing are a “‘must"’ for personnel in the acid atmosphere of Dow’s chlorine 
plant at Freeport, Texas. This Super-Seal motor came prepared, too — with Poxeal insulation guarding the stator. 


Nothing... but nothing...stops 
Super-Seal motors 


In a tough acid pump installation, Dow Chemical’s 
Texas Division experienced no end of motor troubles. 
It seemed nothing could stand up in that humid, corro- 
sive atmosphere. Reports Dow: “Even with totally 
enclosed motors, winding failures were frequent.” And, 
they might have added, expensive. 


Then came Super-Seal motors— with amazing Poxeal 
insulation. A durable case of epoxy-resin encloses the 
winding end turns and slot portions of the stator . . . the 
most complete protection ever developed. Result? The 
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Super-Seal motor, after two years of continuous opera- 
tion in the acid area, is as good as ever. So good, in fact, 
that Dow has ordered 150 Super-Seal motors for a new 
chemical plant at Freeport, Texas. 


Isn't it time to revaluate your motor standards? There’s 
a good chance that Super-Seal motors can solve your 
motor problems, too. Contact your A-C representative 
or distributor, or write Allis-Chalmers, General Prod- 
ucts Division, Milwaukee 1, Wisconsin. 


Super-Seal and Poxeal are Allis-Chalmers trademarks. 
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NEW BOOKS 


Vacuum Processing in Metalworking, by 
J. Wesley Cable, consulting engineer. 
Chapters cover methods of producing a 
vacuum, heating in a vacuum, vacuum 
melting and casting, vacuum deposition 
of metals, vacuum sintering for powder 
metallurgy and vacuum heat treatment 
of metals. Published by Reinhold Pub- 
lishing Co., 430 Park Ave., New York 
22, N. Y. Pp 202. Price $5.50 


Major Activities in the Atomic Energy 
Programs. This report embodies the 
Atomic Energy Commission’s Annual Re- 
port to Congress for 1959. For sale by 
the Superintendent of Documents, U.S. 
Government Printing Office, Washing- 
ton 25, D.C. Pp 628. Price $2 


Some Information on Iranian Mineral 
Resources, a lecture before the Iran- 
American Society, by Dr. T. Ziai, Under- 
secretary, Ministry of Industry and 
Mines, Iran. This report includes a min- 
eral map of Iran. Mines operated in- 
clude four antimony, seven iron, 88 
lead, 20 and zinc, 65 chromite, 
five manganese, 13 copper, eight sulphur 
and one borax. Published by Ministry of 
Industry and Mines, Tehran, Iran. Pp 
35 plus colored mineral map. 


lead 


Copper Costs and Prices, 1870-1957, by 
Dr. Orris Herfindahl, research associate 
at Resources for the Future. A very in- 
teresting profile of the copper industry 
including “episodes” of market corner- 
ing and collusion which affected prices 
in the past. A chart for the 1870-1957 
period shows deflated copper prices, un- 
deflated copper prices, and the relation- 
ship between manufacturing production 
in the U.S. and world copper produc- 
tion. The correlation between the latter 
curves is remarkably parallel. Published 
by Johns Hopkins Press, Homewood, 
Baltimore 18, Md. Pp 259 plus price 
chart. Price $6 


Principles of Engineering Economy, by 
E. L. Grant, professor of economics of 
engineering, Stanford University, and 
W. G. Ireson, professor of industrial en- 
gineering, Stanford University. For the 
engineer who wants to move into the 
management class, this text offers valu- 
able information on decision making; 
problems in annual cost, present worth, 
prospective rate of return; techniques of 
economic studies including decision mak- 
ing on income tax matters, patterns of 
economic growth and procedures for 
investment decisions. Published by Ron- 
ald Press Co., 15 East 26 St., New York 
10, NY. Price $8. 


Nitroglycerine and Dynamite, by Sigurd 
Nauckhoff and Ovar Bergstrém. The 
history of the manufacture of these ex- 
plosives is based in part on information 
in the archives of Nitroglycerin Aktie- 
bolaget, the first company to manufac- 
ture nitroglycerin which was founded 
by Alfred Nobel in 1864. Liberally il- 
lustrated with photographs and line 
drawings of historical and technical val- 
ue, this volume carries the story of nitro- 
glycerin and dynamite in both Swedish 
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and English. Published by Nitroglycerin 
Aktiebolaget, Gyttorp, Sweden. Pp 304. 


The Proceedings of the Symposium on 
Shaft Sinking and Tunnelling, sponsored 
by the Institution of Mining Engineers, 
London. This volume presents modern 
technology as applied in principal min- 
ing areas of the world. Subjects covered 
include latest methods of boring hori- 
zontal and vertical opening; methods of 
reinforcing concrete; new types of con- 
crete forms and supports; techniques of 
grouting; methods of drilling, loading 
and blasting; modern drill jumbos and 
mechanical loading devices; the theory 
of rock freezing processes; and auxiliary 
phases of sinking and tunneling. Pub- 
lished by the Institution of Mining En- 
gineers, 3 Grosvenor Crescent, London 
S.W. 1, England. Pp 516, including 
numerous illustrations. Price 3, 2s post 
free. 


Automobiles Facts and Figures, 1959-60 
Edition. Forecasters for the mining in- 
dustry keep their eyes on the automobile 
industry. This fact-packed pamphlet in- 
dicates why. The latest tally on consump- 
tion of materials indicates that the auto- 
mobile industry uses 17% of all the steel 
consumed in the U.S., 6.3% of the cop- 
per 42.5% of the lead, 30.5% of the 
zinc and 20.6% of the nickel. This is one 
of the most complete statistical reports 
on the automobile industry available 
Published by the Automobile Manufac- 
turers Assn., New Center Building, De- 
troit 2, Mich. Pp 72. 


The Evolution of North America, by 
Phillip B. King, Principal Geologist, U.S. 
Geological Survey. This is the story of 
the North American Continent, set forth 
by one of America’s leading structural 
geological features, this handsome vol- 
ume incorporates the latest results of 
geological, geophysical and geochemical 
investigations. Published by Princeton 
University Press, Princeton, N.J. Pp 190. 
Price $7.50 


Electronic Computers, by T. E. Ivall. 
Published by Philosophical Library, 15 
East 40th St., New York, N.Y. Pp 260. 
Price $15. 


Annotated Bibliography of Papers Re- 
lated to the Geology of Idaho, 1941- 
1957, by Clyde P. Ross, geologist, U.S. 
Geological Survey. Published by the 
Idaho Bureau of Mines and Geology. 
Pp 219. 


South Dakota Reports 


The following maps have been publish- 
ed by the South Dakota Geological Sur- 
vey, Vermillion, South Dakota: Sioux 
Falls Quadrangle, Dell Rapids Quad- 
rangle, Hartford Quadrangle, Chester 
Quadrangle, Dallas Quadrangle and the 
Martin Quadrangle. A magnetometer 
survey map has also been published for 
Corson, Dewey and Ziebach Counties of 
South Dakota. 


Mineral Production in South Dakota in 
1959, prepared by the U.S. Bureau of 
Mines in cooperation with the South 
Dakota State Geological Survey. May 
be obtained from Allen F. Agnew, State 
Geologist, Vermillion, S. D. Pp 7. 


Annual Report of the Arizona State Mine 
Inspector, Phoenix, Ariz. Pp 28. 


New Mexico Reports 


The following publications may be pur- 
chased from the State Bureau of Mines 
and Mineral Resources, New Mexico 
Institute of Mining & Technology, Cam- 
pus Station, Socorro, N. M.: 


Lined-Cavity Shaped Charges and 
Their Use in Rock and Earth Materials. 
Bulletin 69. Pp 80. Price $1.25. 


Geologic Studies of Union County, New 
Mexico. Bulletin 63. Pp 171 plus maps. 
Price $3.00. 


Reconnaissance Geologic Map of Re- 
serve Thirty-Minute Quadrangle in 
West-Central New Mexico. Geologic 
Map 12. 


Reconnaissance Geologic Map of Mogol- 
lon Thirty-Minute Quadrangle, in West- 
ern New Mexico. Geologic Map 10. 


USGS Bulletins 


The following publications may be ob- 
tained from the Superintendent of Doc- 
uments, U.S. Government Printing Of- 
fice, Washington 25, D.C.: 


The Geology of the Upper Mississippi 
Valley Zinc-Lead District. Professional 
Paper 309. One of the finest geological 
studies published on the Wisconsin- 
Illinois-Iowa zinc-lead field. This will be 
a must for the exploration libraries of 
companies interested in this area. Pp 
310 including 24 plates, 101 maps and 
8 tables. Price $8.75. 


Uranium in Coal in the Western United 
States. Bulletin 1055. Pp 315 plus maps 
and sections. 


Geology of the Lower Marias River 
Area, Chouteau, Hill and Liberty Coun- 
ties, Montana. Bulletin 1071-E. Pp 36, 
plus maps. 


Pre-Tertiary Stratigraphy and Upper 
Triassic Paleontology of the Union Dis- 
trict. Shoshone Mountains, Nevada. Pro- 
fessional Paper 332. Pp 67 plus plates 
and map. 


Geology and Cement Raw Materials of 
the Windy Creek Area, Alaska. Bulletin 
1039-D. Pp 33 plus maps. 


Selected Annotated Bibliography of the 
Geology of Uranium-Bearing Veins in 
the United States. Bulletin 1059-G. Pp 
113 plus map of U.S. Price 75c. 
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BLASTING IS OUT- 
DS AND RIPPER IN- 


PRODUCTION 


Gillen Coal Mining, Inc., is salvaging a six-ft.-thick seam 
of coal near Carbondale, Pa. To get to the coal, 180 ft. of 
overburden must be removed—10 ft. of topsoil, 100 ft. of 
hardpan and, finally, 70 ft. of rock. 


Gillen used to blast through. Then they changed to a 
Caterpillar D9 Series E Tractor with a No. 9 Ripper. Pro- 
duction shot up 35%. 
be 60%! 


Cost savings are estimated to 


The overburden, rough as it is to work with, is the kind 
of material the D9 and No. 9 Ripper eat up. Working in 
50-ft. passes, the team fragments the hardpan (average 
cu. yd. weight 3200 lb.) into right-size pieces for two Cat 
DW21s. They’re moving up to 4000 yd. a seven-hour shift. 
When needed, the D9 pushloads the scrapers and ’dozes, too. 


The D9 and No. 9 is an all-business combination of 
power and speed. The Series E Model D9 has a 335 HP 
(flywheel) turbocharged engine to put massive power into 
the work. You get more power from every gallon of fuel. 
The Series E D9 has a heavier undercarriage. Track com- 
ponents are bigger, heavier. You get up to 40% more 


UP 39; 


life with deeper hardened steel shoes, links and rollers. A 
new equalizer bar makes the Series E D9 even more stable. 

New power shift transmission gives you the flexibility 
and anti-stall features of a torque converter with the split- 
second snap of direct drive. Finger-tip control gives opera- 
tors instant changes under full load without clutching. 

Match this with the No. 9 Ripper to break your way 
through production bottlenecks. For the right tractor- 
ripper combination, see your Caterpillar Dealer, who will 
prove his recommendation with a demonstration. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


Caterpitias and Cat are Registered Trademarks of Caterpiliar Tractor Co. 





OPERATING IDEAS 
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Baguio Switch Triggered 
By Household Unit 





THE SHOP-BUILT FLOAT switch in the accom- 
panying drawing has been successfully used in 
underground mine pump stations, according to 
A. A. Bakewell, general manager, Baguio Gold 


Mining Co., Philippines. 
— Baguio’s unit uses an ordinary toggle switch, 
but Mr. Bakewell said that he didn’t know 
SIDE ELEV. where the scheme was first developed. 
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Loads are dragged onto the lowboy over skids, which are 
then placed beside the load to be readily available for 
unloading. 


PUMP CASING WN PACKING GLAND SHAFT SLEEVE 


on 
SOOO) 

. aa 

‘GROOVE WORN IN 

BY PACKING | 


PACKING OK 
BRONZE SPLIT RINGSSS 


Old I-Beams Make Sturdy Lowboy 


DISCARDED TRUCK WHEELS and I-beams can easily be made into * 1 1 ~ 

a lowboy for hauling heavy machinery, according to Harry Split Ring Seals Pump - haft 

Hess, Houston. 

_ The rear axles are replaced with channel beams and a tongue Leaks Caused by Packing Groove 
is put ahead of the front axle for the truck hitch. A beam in in 


the center and two on each side are then laid lengthwise and LEAKS CAUSED BY PACKING GROOVING itself into pump shafts can 
mitre welded near the front to make room for the front wheels be repaired by placing a split bronze ring over the worn area 
to turn. 


next to the regular packing section. Phil Keast, master mechanic, 
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hole” pneumatic impact tool for high 
speed, low cost drilling through the hard- 
est rock. The design makes for economy: 
there are only two moving parts in the 
high pressure tool, and only three moving 
parts in the low pressure tool. Impact 
parts are heat-treated, high alloy steel; 
moving parts are friction and wear resist- 
ant. You can use it om your present rolary 
rig with suitable compressor capacity. 
Mission HAMMERBITS® feature massive 
tungsten carbide inserts which can be 
resharpened in the field. The Mission 
HAMMERDRIL® js sold and serviced through- 
out the United States. Write for more 
information on the savings you, too, can 
expect when you buy the most. 


Mis LS Soll Sy - 


: cas, cable address “se1ssco” + export office: 30 Rockefeller Plaza, Nex York 
»,, 17 Hanover Square, London W. 1 England + cable address “misoman” 





OPERATING IDEAS (Continued) 


Empire Star Mines Co., Ltd., Grass Valley, Calif., developed 
the method and tried it out on the company’s damaged pump 
shafts. 

Each half of the ring has a small threaded hole to make it 
easy to remove with a conventional packing tool. The ring’s 
OD is about 0.010-in. smaller than the bore in the pump casing 
and the ID is about %p-in. larger than the diameter of the 
shaft sleeve. It takes less than an hour to install a ring and 
repack the pump. In some instances, two rings have been used 
on pumps operating against a 1,592-ft head. 

The usual method of repairing worn shafts is to remove the 
rotating element and install a new sleeve. This is both costly 
and time-consuming, particularly if the shutdown occurs during 
the “off peak” power period (between 10:30 pm and 6:30 am) 
—a stellited sleeve for the shaft of a 500-hp, 3,600-rpm pump 
unit operating underground at the Empire mine costs about 
$150. 

A temporary measure, that of taking up the gland to stop 
leakage, is of no value if the shaft wears beyond a certain point. 
The packing will either be torn up or pushed out between the 
sleeve and gland. On large pump units, the packing may go 
out in five minutes when a groove is worn in the shaft, even 
when the best grade of graphited asbestos packing is used. 


Welded-Pipe Bin Is Catch-All 
For Bulky Drill Rig Gear 


A SKID-MOUNTED BIN made of 4-in. pipe is an ideal place to 
store blast hole equipment and other gear that must be moved 
from place to place. When it is time to move, the entire bin 
is put on a truck and taken to the next location. 

The bin is 30 ft long, 4 ft high, and, to stay within road 
limitations, is 8 ft wide. Floor plate material covers the bottom 
and goes about half-way up each side—prevents small pieces 
from getting lost and keeps them readily available. 

A bar across the front makes a handy hitch for the winch 
line when loading. 

This Operating idea was also submitted by Harry Hess, 
Houston. 


Concrete Forms Simplify the 


Construction of Track Panels 


Two PARALLEL concrete walls, with notches cut into them at 
standard tie spacings, are being used as an efficient guide for 
making new track panels at several western open pits. The 
unit also helps to speed panel repairs. 
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RAILS AND TIES ALIGNED AND READY FOR SPIKING 


For new track sections, workmen first place ties into the 
grooves. They next place the rails (which are kept at correct 
gauge by four spacers made from short rail lengths), and spike 
them to the ties. 

Finished panels are lifted from jig by a traveling crane and 
loaded onto flat cars for immediate installation at different 
points in the pit or for storage in the repair yard. 


Purifiers and Inspections 


Help Check Cave CO Buildup 


By FITTING ITS TRUCKS with catalytic exhaust purifiers and by 
maintaining rigid hauler-inspecting and air-sampling schedules, 
Page Airways, Rochester, N.Y., has solved a potentially danger- 
ous underground fumes problem. 

Page is responsible for storing a great deal of Government 
machinery and does this in a huge cave at Atchison, Kan. With 
purifiers on the trucks (made by Oxy-Catalyst, Inc., Berwyn, 
Pa.) carbon monoxide content is kept to 10 to 100 parts per 
million parts air. 

The nature of the material handling problems made com- 
bustion-engine (and, therefore, purifiers) a must. While many 
machine tools coming in are delivered to dock facilities at the 
cave entrance, by trucks, a large portion arrive by river boat 
and rail, and must be picked up from dock facilities at a much 
lower level, several hundred yards away. 

Truck purifiers became standard equipment at the cave when 
traffic increased to such a degree that the ventilation system 
couldn’t handle the CO buildup. What made it doubly difficult 
was that Page’s cave had to be kept at a constant 70° tempera- 
ture, with relative humidity held at 35 to 40%. Fresh air 
brought in from time to time, as needed, is funneled through 
a specially built dehumidifier capable of removing one ton of 
moisture per hour, with a complete cave-air change every 30 
minutes. 

When the purifier is operating, hot exhaust gases are 
streamed through nests of catalyst-coated porcelain rods, pro- 
moting an oxidation reaction. This consumes incompletely 
burned contaminants at relatively low temperatures. Gases are 
thus exhausted as harmless carbon dioxide and water vapor. 

As a running protection for both men and equipment, the 
air’s temperature, humidity and carbon monoxide content are 
checked several times a day at various points in the cave. 
Every 30 days, the exhaust of each truck is checked with a 
Mine Safety Appliance CO tester, and purifier units are re- 
placed as necessary. While Page has not kept accurate records, 
they estimate that the purifier’s life is 3,000 hrs or better. 
Catalytic innards of the units can then be replaced on an 
economical exchange basis. 
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At Toquepala ea: 
fy KW-DARTS! 


OUTSTANDING PERFORMANCE, LOW 
MAINTENANCE AND MINIMUM DOWN TIME— 
that’s the report on the 76 KW-DART 

25S-L trucks in operation at Southern Peru 
Copper Corporation’s Toquepala mine. 

An increasing number of Central and South 
American operators are specifying KW-DART. 


KW-DART...tonnage engineered trucks to customer specifications. 


wl YAR 


1301 North Manchester Trafficway 
is “Kaneas City 41, Missouri, US.A. 
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World’s Geological Surveys List Offices 


THE FOLLOWING LIST OF OFFICES of 
the world’s geological surveys was 
compiled by the foreign geology 
branch of the USGS and is reprinted 
from GEOTIMES. 


NORTH AMERICA 
CANADA 
Geological Survey of Canada, Department 
of Mines & Technical Surveys. 
Museum Building, Ottawa 
GREENLAND 
Geological Survey of Greenland 
Ostervoldgade 7, Kobenhavnk 
MEXICO 
Instituto de Geologia, Universidad 
cional Automia de Mexico 
Villaobreco, Mexico, D. F. 
UNITED STATES 
U. S. Geological Survey 
Washington 25, D. C. 


CENTRAL AMERICA AND 
CARIBBEAN ISLANDS 
BRITISH HONDURAS 
Survey Department, Belize 
CARIBBEAN FEDERATION 
Mines Department 
Port of Spain, Trinidad 
COSTA RICA 
Section Geologia, Museo Nacional 
Ap. 749, San Jose 
CUBA 
Instituto Nacional de Investigaciones 
Cientificas, Cerro 827, Havana 
DOMINICAN REPUBLIC 
Secretaria de Estado de Fomento, 
de Mineria Ciudad Trujillo 
EL SALVADOR 
Servicio Geologico Nacional, 
Apartado Postal 109, San Salvador 
GUATEMALA 
Facultad de Ingenieria 
San Carlos 
HAITI 
Geological Survey, Department of Agricul- 
ture 
Damiens pres Port-au-Prince 
JAMAICA 
Geological Survey, Kingston 
NICARAGUA 
Servicio Geologico 
de Economia 
Apartado Postal No. 1347 
Managua, D. N. 
PUERTO RICO 
Division of Mines & Geology Industrial 
Laboratory 
Box 38, Roosevelt Road, Hato Rey 


SOUTH AMERICA 
ARGENTINA 
Direccion Nacional de Mineria 
Peru 562, Buenos Aires 
BOLIVIA 
Direccional General de Minas y Petroleo 
Casilla 401, La Paz 
BRAZIL 
Departamento 
Mineral 
Avenida Pasteur 404 
Praia Vemelha, Rio de Janeiro 
BRITISH GUIANA 
Geological Survey Dept. 
Brickdam, Georgetown 
CHILE 
Instituto de Investigaciones Geologicas 
Augustina 785, 5° Piso 
Casilla, 10,465, Santiago 


Na- 


Universidad 


Nacional, Ministerio 


Nacional da Producao 
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COLOMBIA 
Servico Geologico Nacional 
Calle 13, n. 14-79 Bogota 
ECUADOR 
Direccion General de Mineria y Petroleos 
Ministerio de Econimia, Quito 
FRENCH GUIANA 
Service des Mines, Cayenne 
PARAGUAY 
Direccion General de Minas y Petroleos 
Tacuari 271, Asuncion 
PERU 
Instituto Nacional de Investigaciones y 
Fomento Mineros, Division de Geologia 
Minera, Apartado 2559, Lima 
SURINAM 
Geologisch Mijnbovwkundige Dienst 
Paramaribo 
URUGUAY 
Instituto Geologico del Uruguay 
Calle J. Herrera y Obes, 1239 
Montevideo 
VENEZUELA 
Direccion Tecnica de Geologia, Ministero 
de Minas e Hidrocarburos, Caracas 


EUROPE 

AUSTRIA 

Geologische Bundesanstalt 

Resumofskygasse 23, Vienna 
BELGIUM 

Service Geologique de Belgique 

13 rue Jenner Parc Leopold, Brussels 
BULGARIA 

Direction des Mines, Ministere des Mines 

et des Richesses, du Sous-sol, Sofia 
CZECHOSLOVAKIA 

Ustrednz Ustav Geologicky 

Hradebni 9, Prague 
DENMARK 

Danmarks Geologiske Undersogelse 

Geologisk Rigsinstitut, Chalottenlund 
ENGLAND 

Geological Survey and Museum 

Exhibition Road, South Kensington 

London S W 7 
FINLAND 

Geologinen Tutkimuslaitos, Otaniemi 
FRANCE 

Service de la Carte Geologique de Fr: 

62 Boulevard St. Michel, Paris 
GERMANY 

Amt fur Bodenforschung 

Wiesenstrasse, Hanover 
GREECE 

Institute for Geology & Subsurface Re- 

search, Ministry of Coordination 

Bouboulinas 20, Athens 
HUNGARY 

Magyar Allami, Foldtani Intezet 

Vorosilov-ut 14, Budapest XIV 
ICELAND 

Department of Geology & Geography, 

Museum of Natural History 

P. QO. Box 532, Reykjavik 
IRELAND 

Geological Survey 

14 Hume Street, Dublin 
ITALY 

Servizio Geologico d'Italia 

Largo Santa Susanna 13, Rome 
LUXEMBOURG 

Service Geologique Direccion des Pontes 

et Chaussees 

38 Blvd. de la Foire, Luxemburg 
HOLLAND 

Geologische Mijnbouwkindig Genoot- 

schap, Gebouw Voor Mijnbouwkunde 

Mijnbouwstraat 20, Delft 
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NORWAY 
Norges Geologiske Unders¢kelse 
Josefines gate 34, Oslo 
POLAND 7 
Centralny Urzad Geologii 
Inst. Geol., UL. Jasna 6, Warsaw 
PORTUGAL 
Servicos Geologico de Portugal 
Rue da Academia des Ciencias 19-2° 
Lisbon 
ROMANIA 
Comite Geologique de la R. P. Roumaine 
Calea Victoriei 126, Bucuresti 
SAAR 
Service Geologique de la Sarre 
1, Trierstrass, Sarbrucken 
SPAIN 
Instituto Geologia y Minero de Espana 
Rios Rosas 9, Madrid 
SWEDEN 
Sveriges Geologiska Undersékning 
Stockholm 50 
SWITZERLAND 
Geologische Kommission der Schweizeri- 
sche, Naturforschende Gesellschaft 
Basal Bernoullianum 
UNION OF SOVIET SOCIALISTIC RE- 
PUBLICS, Ministry of Geology 
Moscow 
YUGOSLAVIA 
Institut de Geologia de l’Academie 
Serbe des Sciences, Belgrade 


AFRICA 
ALGERIA 
Service de la 
l’Olgerie 
14 Boulevard Baudin, Algers 
ANGOLA 
Servicos de Geologia e Minas 
P. O. Box 1260, Luanda 
BECHUANALAND 
Geological Survey, Lobasti 
BELGIAN CONGO 
Service Geologique du Congo 
du Ruanda Urundi 
B. P. 466, Leopoldville 
BRITISH SOMALILAND 
Geological Survey Dept., Hargeisa 
CAMEROONS 
Direction des Mines et de la Geologie, 
Ministere des Travaux Publics 
Transport et Minas, Yaounde 
EGYPT 
Geological Survey of Egypt 
Dawawin Post Office, Cairo 
ETHIOPIA and ERITREA 
Department des Mines, Ministére des Fi- 
nances, Addis-Ababa 
FRENCH EQUATORIAL AFRICA 
Direction des Mines et la Géologie 
B. P. 12, Brazzaville 
FRENCH SOMALILAND 
Service des Travaux Publics de la Céte 
des Somalis, Djibouti 
FRENCH WEST AFRICA 
Director, Fédérale des Mines et de la 
Geologie, Occidentale Francaise 
Boite Postale No. 355, Dakar 
GHANA 
Geological Survey Dept. 
P. O. Box 98, Saltpond 
ITALIAN SOMALILAND 
Centro di Studi per la Prepazione dei 
Minerali 
Via dei monte di Pietralata 83 
Rome, Italy 
KENYA 
Mines and Geological Dept. 
P. O. Box 30,009, Nairobi 
LIBERIA 
Department of Mines & Geology 
Monrovia 


Carte Geologique de 


Belge e’ 
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JOY HAS THE RIGHT SLUSHER 
FOR THE JOB 


B2F-211 


With a complete line of job-rated slushers, Joy can recommend the proper 
unit to do the job efficiently. For true economy on the small jobs, Joy offers 
the S-211 and FF-211 line in sizes from 5 to 15 horsepower. These units are 
$-211| 5 hp air or electric driven and extremely compact for portability underground. 
FF-211 & FF-311 | 744, 10, 15 hp For medium capacity, Joy builds A and B class slushers from 15 to 40 
' hp. These two and three drum slushers are designed to handle the bulk 

A2F-211 & A2F-311 | 15, 20, 25 hp oe 

of scraping jobs. 
Three larger units in the “C”’ series go up to 75 hp for the heavy-duty 
C2F-211A & C2F-311A | 50, 60, 75 hp jobs where portability is still required. For the largest semi-permanent in+ 
R-221 & R-222 | 100, 125 hp stallations, Joy builds large capacity slushers from 100 to 150 horsepower. 
RF-211-212 | 100, 125 hp With more than 300 types and sizes of hoists and slushers to choose from, 
rv-enn @ xv-222 | 180 te there is not a scraping job that can’t be handled most efficiently with a Joy 
. unit. Call in a Joy engineer for the size and type to suit your scraping jobs 
or write for bulletin 950-4. 


Horsepower 


B2F-211 & B2F-311 | 20, 25, 30, 40 hp 


EQUIPMENT FOR MINING...FOR ALL INDUSTRY y = 


wa Joy Manufacturing Company 
ae Bagge <(ANi 5 Oliver Building, Pittsburgh 22, Pa. 
m ; ry In Canada: Joy Manufacturing Company 

Core Drills Slushers Rock Bits Drilimobiles (Canada) Limited, Galt, Ontario 
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NO MAJOR REPAIRS 
IN 25 YEARS’ 


Sturtevant Construction Assures 
Long Mill Life at Top Loads 


Sturtevant crushing and grinding ma- 
chinery answers the long life top-load pro- 
duction problem for medium to small size 
plants. Many Sturtevants have been operat- 
ing above rated capacities for more than 25 
years, and without a major repair. 

“Open-Door” design gives instant acces- 
sibility where needed — makes cleanouts, 
inspection and maintenance fast and easy. 
Machines may be set up in units to operate 
at equal quality and capacity. 


Jow Crushers — Produce coarse (5 in. largest mod- 
el) to fine (% in. smallest model). Eight models 
range from 2 x 6 in. jaw opening (lab model) to 
12 x 26 in. Capacities to 30 tph. All except two 
smallest sizes operate on double cam principle — 
crush double per energy unit. Request Bulletin No 
062. 


Rotary Fine Crusher — Reduce soft to medium hard 
3 to & in. material down to % to 1% in. sizes. 
Capacities up to 30 tph. Smallest model has 6 x 18 
in. hopper opening; largest, 10 x 30 in. Non-clog- 
ging operation. Single handwheel regulates size. 
Request Bulletin No. 063. 


Crushing Rolls — Reduce soft to hard 2 in. 


and 
smaller materials to from 12 to 20 mesh with mini- 
mum fines. Eight sizes, with rolls from 8 x 5 in. 
to 38 x 20 in.; rates to 87 tph. Three types — Bal- 
anced Rolls; Plain Balanced Rolls; Laboratory 
Rolls — all may be adjusted in operation. Request 
Bulletin No. 065. 


Hammer Mills — Reduce to 20 mesh. Swing-Sledge 
Mills crush or shred medium hard material up to 
70 tph. Hinged-Hammer Pulverizers crush or shred 
softer material at rates up to 30 tph. Four Swing- 


Sledge Mills with feed openings from 6 x 5 in. to 


20 x 30% in. Four Hinged-Hammer Pulverizers 
with feed openings from 12 x 12 in. to 122 x 24 in. 
Request Bulletin No. 084. 


*Reports Manager W. Carleton Merrill 
concerning Sturtevant Swing-Sledge Mill 
at James F. Morse Co., Boston. 


STURTEVANT 


MILL COMPANY 
101 Clayton St., Boston 22, Mass. 


LIBYA 
Mining Department, Ministry of National 
Economy, Tripoli 

MADAGASCAR 
Service Geologique, Direction des Mines 
et de la Geologie 
B. P. 322, Tananarive 


MOROCCO 
Service de la Carte Geologique, Ministere 
de l'Economie Nationale 
Sou-Secretarial d’Etat au Commerce et & 
I'Industrie 
Rabat 

MOZAMBIQUE 
Reparticao Tecnica de Industria, Geologia 
e Minas 
Lourengo-Marquez 

NIGERIA 
Geological Survey Department 
Kaduna Junction 

NORTHERN RHODESIA 
Geological Survey Department 
P. O. Box 671, Lusaka 

NYASALAND 
Geological Survey Department 
Zomba 

REUNION 
Service des Travaux Publics 
St. Denis 

SIERRA LEONE 
Geological Survey Department 
Freetown 

SOUTHERN RHODESIA 
Geological Survey Department 
P. O. Box 8,039 Causeway 
Salisbury 

SOUTH WEST AFRICA 
Office of the Inspection of Mines, Gov- 
ernment Building 
Windhoek 

SPANISH WEST AFRICA 
Direccion General de 
Colonias 
Paseo de la Castellane 5 
Madrid, Spain 

SUDAN 
Geological Survey 
P. O. Box 410 
Khartoun 


SWAZILAND 
Geological Survey Department 
P. O. Box 9 
Mbabane 
TANGANYIKA 
Geological Survey Department 
P. O. Box 69, Dodoma 
TOGOLAND 
Service des Mines au Togo 
Lome 
TUNISIA 
Service des 
1’Energie 
(Service Geologique) 
Tunis 
UGANDA 
Geological Survey Department 
P. O. Box 9, Entebbe 


UNION OF SOUTH AFRICA 
Office of the Geological Survey 
P. O. Box 401, Pretoria 


Marruecos: y 


Mines de 1’Industrie et de 


MIDDLE EAST 
ADEN 
Geological Survey, Public Works Depart- 
ment 
Aden 
CYPRUS 
Geological 
Nicosia 
IRAN 


Ministry of Industry & Mines 
Teheran 


Survey Department 


IRAQ 
Geological Survey Department, Directorate 
of Mines Ministry of Economics, Baghdad 
ISRAEL 
Geological Survey of Israel 
Hebron Road, Jerusalem 
JORDAN 
Ministry of Economics 
Amman 
LEBANON 
Direction Generale 
Beyrouth 
SAUDI ARABIA 
Department of Mines & Petroleum 
Jidda 
SYRIA 
Direction des Mines et Carrieres, 
stere des Travaux Publics, Damascus 
TURKEY 
Maden Tetkik ve Arama Enstitusu 
Posta Kutusu 16, Ankara 


des ‘Iravaux Publics 


Mini- 


ASIA 
AFGHANISTAN 
Royal Afghan Ministry of Mines & In 
dustry, Kabul 
BORNEO 
Geological Survey Department, 
Territories in Borneo 
Kuching, Sarawak 
BURMA 
Burma Geological Department 
226 Dalhousi Street 
P. O. Box 843, Rangoon 
CEYLON 
Department of Mineralogy 
Hunupitaya Lake Road 
Colombo 
INDIA 
Geological Survey of India 
27 Chowringhee Road 
Calcutta 13 
INDONESIA 
Central Geological Survey of the Republic 
of Indonesia 
Dje. Diponegoro 57, Bandung 
JAPAN 
Geological Survey of Japan 
135 Hisamoto-cho 
Kawasaki City 
MALAYA 
Geological Survey Federation of Malaya 
Scrivenor Road, P. O. Box 1015, Ipoh 
PAKISTAN 
Geological Survey of Pakistan 
P. O. Box 15, Quetta 
PHILIPPINES 
Bureau of Mines, 
TAIWAN 
Geological Survey of Taiwan 
P. O. Box 31, Taipei 
THAILAND 
Royal Department of Mines 
Bangkok 
SOUTHERN VIETNAM 
Service Geologique, Direction Generale des 
Mines, Ministere de 1’Economie 
59 Rue Gia-Long, Saigon 


British 


Manila 


AUSTRALIA AND PACIFIC 


ISLANDS 
AUSTRALIA 
Bureau of Mineral Resources Geology 
& Geophysics, Wentworth House, 203 Col- 
lins Street 
P. O. Box 2831 AA 
Melbourne, Victoria 
NEW CALEDONIA 
Service des Mires 
Noumea 
NEW ZEALAND 
Geological Survey 
156 The Terrace, P. O. Box 8002 
Wellington 
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Say goodbye to hung up units, slowed down cycles, 
costly operation. The Athey PW20 hauls 40 tons 
fast and dumps it exactly where you want it— 
instantly ! 

The PW20—built entirely of super-strong T-1* 
Steel—has a unique rear door plus big wide bottom 
doors and a high five foot rear clearance. All the 
load spills out in one neat pile ready for ’dozing. 
No hanging up on its own load, no carrying back 
part of the load to the shovel, no stopping to push 


the rig free. One yank of the dump lever and every 
*Registered trademark, United States Steel Corporation 


SOMETHING NEW! It's the 35 ton twin brother of the PW20—the 
PW21 teamed with the Caterpillar DW21 Tractor. All the features of the 


PW20 plus extreme maneuverability. 


bit of that 40 tons is gone—right away! 

With the Caterpillar DW20 Tractor up front, 
this rig gives you the features you need to cut cycle 
time: Tough T-1 Steel trailer construction, 35.8 
mph speeds, instant dumping every time,Caterpillar 
SynchroTouch Transmission control, sensible 
cable-hydraulic door mechanism, and the tops in 
vehicle weight-to-payload ratio. 

Get the PW20 facts and figures from your Athey- 
Caterpillar Dealer. He can show you how the 
PW20-DW20 team paid off for others. 


Athey 


PW20 
BOTTOM 
mT 
Vea 


WRITE NOW for your copy 
of the “‘PW20 Job Report’ — 
the on-the-job story of the 
PW20-DW20 team in action. 


Athey erooucrs CORPORATION, 5631 WEST 65TH STREET, CHICAGO 38, ILLINOIS 
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WHAT’S NEW IN PATENTS 


OLIVER S. NORTH 


U.S. PATENTS 


Mining 


Design for a lightweight, portable sluice 
box which can be collapsed and folded 
into a small space for moving. The box 
is adjustable as to width, to compensate 
for the amount of water available for 
the operations. F. Tschmelitsch, No. 
2,923,410. 


Construction of a mine cage safety de- 
vice which stops the cage automatically 
if the supporting cable should part or 
become slack. The device can _ be 
manipulated by a passenger to stop the 
cage when desired. C. E. Chandler. No. 
2,925,151. 


Metal & Mineral Processing 


Method for recovering a refined iron 
product from either high- or low-grade 
iron oxide ores in a single step. The 
ore-flux charge is fed to a furnace con- 
taining molten scrap iron, and a mixture 
of carbon monoxide and hydrogen is 
continuously forced through the molten 
mass. Coke is not required. F. G. 
Pearce, assigned to Pan American Pe 
troleum Corp. No. 2,923,615. 


A rotary disk type pelletizer provided 
with an improved scraper system which 
is especially useful for pelletizing or 
nodulizing iron oxide ores. C. Djuvik, 
assigned to Jones & Laughlin Steel Corp. 
No. 2,923,965. 


In the production of titanium tetrachlo- 
ride by chlorination of rutile ore or 
other titanium-containing material, a 
process is provided for condensing and 
separating the ferric chloride and other 
chlorides separately from the titanium 
tetrachloride. J. Hayden, assigned to 
British Titan Products Co., Ltd. No. 
2,925,145. 


Design for a rotary type jig especially 
adapted to the concentrating, de-sliming, 
and classifying of taconite processing 
plant tailings, which generally contain 
so little magnetite that it is not feasible 
to attempt its recovery with magnetic 
separators. A. A. Hood. No. 2,925,179. 


A simple and trouble-free device for use 
with a “Baker” cooler for automatically 
discharging portions of sponge iron fol- 
lowing its production from pyrite con- 
centrates and subsequent cooling in the 
“Baker” cooler. H. H. Pick, D. A. 
Brandt and H. W. Franz, assigned to 
Kennecott Copper Corp. No. 2,925,940. 


In the production of durable, uniformly- 
burned iron ore pellets, such as pellets 
of magnetic taconite concentrates, the 
charge of green pellets is moved as a 
permeable, unitary mass through two 
heat zones wherein some of the iron 


Mr. North is patent consultant, Washington, D. C. 
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content is converted to hematite. In a 
third heat zone the mass is disrupted 
and highly heated so as to convert sub- 
stantially all of the iron to the hematitic 
form. W. F. Stowasser, Jr., assigned to 
Allis-Chalmers Mfg. Co., No. 2,925,336. 


In a process for extracting uranium from 
uraniferous lignites, such as those of the 
Dakotas, the ore is dried, crushed and 
subjected to an oxidizing roast. The re- 
sidual ash is mixed with ground pyrites, 
and the mixture returned to the furnace 
for a sulphating roast. The resulting 
calcine is water leached. The leach solu- 
tion is then treated by conventional proc- 
esses to recover the uranium. B. C. 
Miriacher, assigned to International Re- 
sources Corp. No. 2,925,321. 


In the production of a marketable sodium 
aluminate product as a byproduct of 
chrome ore leaching plants, the leach 
liquor is recovered and mixed with lime, 
sodium hydroxide and a ferrous salt. The 
mixture is heated at elevated pressure. 
The resulting sodium aluminate is vir- 
tually free of silica, vanadium and hexa- 
valent chromium impurities. T. S. Perrin, 
R. G. Banner and R. C. Smith, assigned 
to Diamond Alkali Co. No. 2,926,069. 


In an improved process for smelting lead 
sulphide ores that contain zinc, the 
smelting charge consists of optimum pro- 
portions of roasted and unroasted ore 
concentrates so as to provide an excess 
of chemically bound oxygen to oxidize 
the zinc content. A reducing agent is 
added and the mixture then smelted. The 
lead comes off as molten metal, while 
the zinc is removed with the smelter 
as zinc oxide. W. Schwartz, as- 
signed to Dravo Corp. No. 2,926,081 


gases 


COPIES of U.S. patents can be pur- 
chased at 25¢ each from Commission- 
er of Patents, Washington 25, D. C. 


CANADIAN PATENTS 


Exploration 


A unit for sampling borehole cuttings 
from blastholes has a collecting vessel 
arranged so that it can be readily re- 
moved and replaced by another vessel 
for the taking of the next sample. The 
flushing liquid discharges over the over- 
flow outlet to a  sludge-accumulating 
centrifugal separator. All bore dust ema- 
nating over a desired hole distance can 
be rapidly recovered for shipment to a 
laboratory for analysis, and the next 
collecting vessel readily attached, so that 
drilling can be resumed with a minimum 
of time lost. T. H. Hagerman, C. O. O. 
Morfeldt and N. E. Svensjo, assigned to 
Aktiebolaget Separator. Dec. 15, 1959. 
Canadian 588,992. 


Metal & Mineral Processing 


In an improved process for concentrat- 
ing the iron values in iron oxide ores, 


the ore is ground to flotation size in the 
presence of small amounts of carboxylic 
acid and No. 2 fuel oil, and then sub- 
jected to conventional froth flotation to 
float the iron. In this method, de-sliming 
of the ore is not required, and a high 
recovery of the iron content is attained. 
F. H. Bunge and I. G. Pocrnich, as- 
signed to M. A. Hanna Co. Dec. 8, 1959. 
Canadian 588,520. 


In the separation and concentration of 
columbium fractions from such minerals 
as pyrochlore, perovskite, niocalite, and 
betafite, the ore is ground to flotation 
size, de-slimed, and optionally purified of 
calcite, apatite, mica, pyrites, magnetite, 
and the like. The material is then re- 
pulped in water with 8-quinolinol, or 
“oxine,” and subjected to froth flota- 
tion. Reagent consumption is minimized 
by reclaiming reagent-bearing solution 
and using it in the preparation of pulp 
for a subsequent run. A. W. Last and 
K. F. Marquardson, assigned to Kenne- 
cott Copper Corp. Dec. 15, 1959, Ca- 
nadian 588,853. 


In the smelting of ilmenite or like ores 
to recover metallic iron and a low-iron 
titanium slag, the ore charge is fluxed 
exclusively with alumina in the produc- 
tion and furnacing of the reduction bur- 
den. The resulting slag has excellent 
workability. M. J. Udy, assigned to 
Strategic-Udy Metallurgical & Chemical 
Processes, Ltd. Dec. 22, 1959. Canadian 
589,523. 


In treating siliceous Florida phosphate 
ores to recover heavy minerals, the ore 
is de-slimed and then subjected to a 
series of alternate anionic and cationic 
flotation steps. The product recovered 
from the last cationic flotation contains 
the silica and heavy minerals. This frac- 
tion is de-reagentized, mixed with the 
slimes previously separated, and pro- 
cessed through a spiral separator to re- 
cover a heavy mineral concentrate. H. 
E. Uhland, assigned to International 
Minerals & Chemical Corp. Dec. 29, 
1959. Canadian 589,809. 


Process for recovering a heavy mineral 
concentrate from siliceous phosphate 
ores containing heavy minerals. The 
ground ore is subjected to negative-ion 
flotation to recover a phosphate-metallic 
mineral concentrate and reject a silica 
tail. The concentrate is de-watered, 
treated with sulphuric acid, washed, 
treated with a positive-ion reagent, and 
subjected to froth flotation to produce a 
phosphate concentrate and a heavy min- 
eral concentrate. H. E. Uhland, assigned 
to International Minerals & Chemical 
Corp. Dec. 29, 1959. Canadian 589,810. 


Mechanical method and system for con- 
tinuously separating dross of nonferrous 
metals, such as aluminum and zinc, into 
meltable and non-melting substances, so 
as to enrich the metal content of the 
dross for re-use in melting. The dross is 
crushed in a beater mill and pneumati- 
cally separated into coarse, middling, 
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WHAT'S NEW IN PATENTS (Continued ) 


and fine fractions. A. Businger, assigned 
to Metallwerke Refonda, Wiederkehr & 
Co. Dec. 29, 1959. Canadian 589,812. 


Process and apparatus for agglomerating 
fine grained moist magnetite concen- 
trates into pieces suitable for charging 
to a blast or open hearth furnace. The 
concentrates are mixed with pulverized 
coal, the mixture is filtered, and the fil- 
ter cake fed into a balling drum along 
with bentonite. Undersize from the drum 
trommel is recycled, and the %-1%4-in. 
balls are roasted to indurate them into 
fairly large and uniform dry pellets of 
hematitic iron. P. L. Steffensen, assigned 
to Bethlehem Steel Co. Jan. 5, 1960. 
Canadian 590,065 


Process for reducing iron oxide materi- 
als, e. g., crushed hematitic ore pellets, 
which requires much less expensive fa- 
cilities than a blast furnace operation. 
Powdered coal, oxygen, and superheated 
steam are burned in a reactor, and then 
heated but unsintered ore particles are 
dropped into the combustion zone, 
where the temperature is held between 
the melting point of the iron and 3,400 
deg. F. The molten iron drawn off at the 
bottom of the reactor is substantially 
free of carbon and can be considered as 
steel. F. W. de Jahn, one-half assigned 
to Alan N. Mann. Jan. 5, 1960. Cana- 
dian 590,219. 


Two-stage process for producing ferro- 
manganese silicon and ferromanganese 
from relatively low-grade oxidic man- 
ganese ores. Calcined ore is smelted 
in a covered electric furnace with addi- 
tion of coke and lime or silica. The 
manganese-containing slag is then proc- 
essed through secondary electric fur- 
naces with varying optional additions of 
scrap iron, silica, lime, and coke to pro- 
duce ferromanganese silicon and high-, 
medium-, and low-carbon ferromanga- 
nese products. M. J. Udy, assigned to 
Strategic-Udy Metallurgical & Chemical 
Processes Ltd. Jan. 5, 1960. Canadian 
590,299. 


Design for a mold block for casting cop- 
per anodes having ears and being useful 
in the electrolytic refining of copper. 
Formation of flash on the ears is pre- 
vented. K. C. Den Dooven, Jr., assigned 
to Anaconda Co. Dec. 29, 1959. Ca- 
nadian 589,751. 


Process for bonding iron oxide particles 
with free iron to produce agglomerates 
suitable for smelting in a blast furnace. 
A mixture of carbon and pulverized ore 
is balled in a drum, and the balls heated 
to 1600-2200° F. in an oxidizing atmo- 
sphere that is devoid of free oxygen for 
1-20 minutes to produce 3-10% free iron 
in the balls. The balls are then ground 
and mixed with raw ore and, if neces- 
sary, fluxes, and the mixture pelletized 
along with an accelerator, and either in- 
durated at a temperature not over 150° 
F. or air dried at 70-120° F. (No. 590,- 
590). This process is especially useful for 
the handling of blast furnace flue dust, 
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iron ore fines, and the like. J. Huebler 
and D. Beggs, assigned to Surface Com- 
bustion Corp. Jan. 12, 1960. Canadian 
590,465 and 590,590. 


Method of producing a cell feed solution 
suitable for use in the electrolytic pro- 
duction of manganese metal, using as 
the source material a manganese-bearing 
slag, such as slag from a furnace used 
for the production of ferromanganese 
from manganiferous iron ores. The slag 
is leached with sulphuric acid at a rate 
such that the pH of the resultant leach 
liquor is maintained at a value above 
3.5, and the slurry then neutralized with 
ammonia or other base. M. C. Carosella, 
assigned to Union Carbide Corp. Jan. 
12, 1960. Canadian 590,796. 


In the production of titanium tetrachlor- 
ide from a low-iron titanium slag derived 
by smelting a ferrotitaniferous ore in the 
presence of carbon, a reactor is charged 
with crushed slag. The charge is heated 
to about 900°C while in contact with a 
chloridizing gas. The remaining iron is 
volatilized and removed, leaving an iron- 
free residue which is contacted with 
chlorine gas in the presence of carbon. 
The titanium tetrachloride is volatilized, 
and the vapor removed and condensed. 
H. S. Cooper, assigned to Walter M. Weil. 
Dec. 15, 1959. Canadian 588,960. 


In the chlorination of ferrotitaniferous 
ores, such as rutile, the gases are cooled 
to suspend the titanium tetrachloride in 
the vapor phase; and the residual solids 
are purged with an innocuous gas, e.g., 
dry air, at optimum temperature to drive 
back and thus prevent egress of titanium 
tetrachloride and other vapors and gases. 
The condensed iron chloride is thus ef- 
fectively removed without loss of titanium 
values. W. H. Coates and J. Hayden, as- 
signed to British Titan Products Co. Ltd. 
Dec. 8, 1959. Canadian 588,488. 


In the recovery of uranium from uran- 
ates, davidite, brannarite, euxenite, fergu- 
sonits and similar low-grade ores, the 
ground ore is pulped in water and the 
slurry conditioned with oleic acid, sul- 
phonated petroleum hydrocarbons, kero- 
sene, and butylamyl alcohol. The pulp is 
rapidly agitated and then subjected to 
froth flotation to form a uranium-contain- 
ing froth. W. G. Hubler, assigned to 
Lakefield Research of Canada Ltd. Dec. 
29, 1959. Canadian 589,788. 


In the recovery of uranium from ores 
containing sulphide, carbonate or silicate 
minerals, an aqueous pulp of the ground 
ore is de-slimed, adjusted to a pH of not 
less than seven with sodium carbonate 
and conditioned with a fatty acid, a 
frother and kerosene. The pulp is agi- 
tated and then subjected to froth flota- 
tion to form a uranium-containing froth. 
W. G. Hubler, assigned to Lakefield Re- 
search of Canada Ltd. Dec. 29, 1959, 
Canadian 589,791. 


Economical electrolytic process for re- 
covering compact, high-purity copper 
metal from copper-containing scrap, al- 


loys, blister, matte or chalcocite of 
other ores or ore concentrates. Ferris 
sulphate, the leaching reagent, is regene- 
rated to ferrous sulphate at the anode 
with a current efficiency equal to that of 
the cathode copper deposition. The 
anodes are made of austenitic stainless 
steel in the form of a grid so that a 
greater area is wetted when the anode is 
submerged in the electrolyte. Electric 
energy requirements are minimized, and 
a considerably higher output of cathode 
copper per unit of cell volume is ob- 
tained. S. B. Tuwiner, assigned to Phelps 
Dodge Corp. Jan. 19, 1960. Canadian 
590,962. 


Copies of Canadian patents may 
be obtained by writing to the Pat- 
ent Office, Ottawa, Canada. 


EXPIRED PATENTS 


Process for treating high-alumina chro- 
mite ores, such as Masiloc ore of the 
Philippines, to produce chromium, alum- 
inum, and ferrochromium. Ore is crush- 
ed, ground, mixed with NasCOs; and 
AlsOx, the mixture roasted, and the 
calcine leached with hot water. Al1- 
(OH)s is precipitated, separated, dried, 
and calcined to produce metallurgical 
alumina. The chromium-containing sol- 
ution is dried, calcined, and leached to 
produce Cr(OH)s which is dried and 
calcined. E. M. Hawk, vested in Alien 
Property Custodian, Apr. 13, 1943. No. 
2,316,330. 


In the direct production of iron and 
steel, an impure iron oxide ore in finely 
divided form is subjected to low temper- 
ature fusion, briquetted while still hot 
and in a non-oxidizing atmosphere, and 
the briquette squeezed to reduce the slag 
content. Lime or fluorspar may be added 
before the fusion step. H. A. Brassert 
and S. P. Kinney, assigned to Minerals 
& Metals Corp. Apr. 13, 1943. No. 
2,316,665. 


Process for extracting, purifying and/or 
reducing to more finely divided form 
sulphur occurring in ores, in residues 
from flue gases, etc. D. McDonald. Apr. 
13, 1943. No. 2,316,673. 


In the froth flotation of molybdenite, 
the collector consists of about 40% a 
mixture of higher aliphatic alcohols hav- 
ing 6 to 10 carbon atoms, 40% fuel oil, 
and 20% pine oil. C. Marsh, assigned to 
American Cyanamid Co. Apr. 13, 1943. 
No. 2,316,743. 


In the flotation of Searles Lake brines, 
colemanite ores, etc., the boric acid is 
floated in the presence of protective col- 
loid depressing agents and froth control- 
ing metal salts, such as salts of alumi- 
num or copper, and sodium silicate, 
whose cations form insoluble borates. 
F. K. Shelton, assigned to U.S. Sec. of 
the Interior. Apr. 27, 1943. No. 2,317,- 
413. 
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PERSONALS 


Francis Cameron will succeed Andrew 
Fletcher as president of St. Joseph Lead 
Co. Mr. Fletcher, who has been presi- 
dent since 1947, will be chairman of the 
board, an office which has been vacant 
since the retirement of the late Clinton 
H. Crane in 1957, 


Robert H. Ramsey and Lawrason 
Riggs III were elected vice presidents to 
supervise South American operations and 
mining and milling operations, respec- 
tively. 


Fletcher 
Mr. Cameron has been associated with 
St. Joseph since October 1945. He was 
elected a vice president in 1946 and a 
trustee in 1953. Since that time he has 
had general supervision of the company’s 
southeast Missouri mining and milling 
operations and its exploration programs 
He is a member of the company’s execu- 
tive committee and an officer of the com- 
pany’s various subsidiaries. 


Cameron 


Ramsey Riggs 


Mr. Ramsey has been associated with 
the company since 1955 and was elected 
an assistant vice president in 1957. Mr. 
Riggs joined St. Joseph in 1939 and was 
elected assistant vice president in 1958. 

George I. Brigden, R. J. Mechin and 
Felix E. Wormser have retired as vice 
presidents of the company, but will re- 
main available to the company for con- 
sultation. Mr. Brigden will continue as a 
trustee and a member of the 
committee. 


finance 


Raymond Devine has been named a vice 
president of Pan American Sulphur Co., 
the Houston-based firm with mining op- 
erations at Jaltipan, Mexico. 

Mr. Devine has been employed by 

Pan American as chief accountant and 
then controller since 1953. 
Russell G. Haworth, resigned as vice 
president in charge of production of 
Potash Company of America. Houston 
N. Clark was named his successor. 

Haworth joined Potash Company of 
America in 1942 as a mine engineer. 
He has served as assistant resident man- 
ager, resident manager and, since 1952, 
vice president. 

Prior to joining the company, he held 
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positions with Homestake Mining Co., 
Magna Copper Co. and Anaconda 
Copper Co. He had also served as 
superintendent of a gold-mining property 
in southern Luzon in the Philippine Is- 
lands. 


Clark has been assistant to the presi- 
dent at Potash Co. since 1958. He 
joined the company in 1939 as a laborer 
in the laboratory department. He has 
since held positions as derivative plant 
supervisor, assistant refinery superin- 
tendent, administrative assistant and gen- 
eral superintendent. 


Dr. Augustus B. Kinzel, vice president- 
research, Union Carbide Corp., and 
former AIME president, was awarded 
the Institute’s James Douglas Gold Med- 
al. 

Dr. Kinzel was selected “for outstand- 
ing contributions and inspiring leader- 
ship in the field of electrolytic and elec- 
trothermic winning of nonferrous metals 
and for notable administrative ability.” 


Bernard R. Henderson has joined the 
staff of E&MJ as assistant editor. He is 
graduate of the University of Idaho and 
was formerly employed as assistant mine 
shift foreman at Chuquicamta, Chile. 

Mr. Henderson has worked in the 
mining industry in the Pacific Northwest, 
California, New England and South 
America. 


Henderson Petersen 
Louise Petersen is the new copy editor 
of ENGINEERING & MINING JOURNAL. 
Miss Petersen comes to E&MJ from Utah 
State University’s school of journalism, 
Logan, Utah, 


Doug Wilkins is serving in the new 
position of operations manager at Kaiser 
Bauxite Co. He will be responsible for 
all activities of the Jamaica Works for 
the mining, processing and shipping of 
bauxite. 

Other recent organizational changes 
include the appointments of Fred Muller 
to general superintendent, Charlie Phil- 
lips, operations and maintenance engi- 
neer, and Dick Timberlake, plant super- 
intendent. 


J. B. Haffner, who retired as president 
of Bunker Hill Co. in 1955, has been 
named to the board of directors of Day 
Mines, Inc. He succeeds Dr. Philip J. 
Shenon, who resigned from the board 
to join his associate, Roy P. Full of the 
Salt Lake City consulting geologist firm, 
Shenon & Full, in an exploration con- 
tract with Day Mines. 


Clifford J. Hicks, engineer and geologist 
for Anaconda Co., has been chosen as- 
sistant secretary of AIME. He will also 
be the organization’s western field secre- 
tary. 


Named to succeed the late Roy E. 
O’Brien, he will have his headquarters in 
Salt Lake City. 

Hicks joined Anaconda as a junio: 
mining engineer. Successively he became 
mining engineer, junior geologist and 
senior geologist in the Butte operations. 
Most recently he was senior geologist at 
the Kelley Mine. 

A registered engineer, Hicks served 
several years as secretary of the Mon- 
tana section of AIME. 


Robert W. Geehan has been named di- 
rector of the Bureau of Mines’ Region 
Ill with headquar- 
ters in Denver. 

The new region- 
al director fills a 
vacancy created by 
the retirement of 
Ss Hh Bot, oe, 
holder of the de- 
paitment’s  distin- 
guished service 
award. 

Geehan became 
affiliated with the 
Bureau in 1942 after 10 years as a 
mining engineer with various companies 
in Alaska, Colorado, Montana and Utah. 
He became assistant chief of the ferrous 
metals and alloys branch in 1951, as- 
sistant chief of the division of min- 
erals in 1954, chief of the division of 
minerals technology in the Bureau’s Re- 
gion IV in 1956, and last June was 
named chief of the office of minerals 
resources for Region III. 


iy 


Geehan 


John C. Kinnear, Jr. is the newly- 
elected president of Nevada Mining 
Assn. Inc.’s board of directors. John C, 
Kinnear, Sr. was re-elected honorary 
president of the organization. 

Other new officers are: Robert O. 
Jones, first vice president; Roy A. Hardy, 
second vice president; and Louis D. Gor- 
don, executive secretary. 


W. R. Atkins has resigned as general 
superintendent of the Tungsten Mines 
operations to return to the Lake Superior 
Iron Range where he was located four 
years ago. 


Paul Dashine has been elected to the 
newly-created position of president and 
general manager, 
responsible for the 
operations of the 
Calumet and Ura- 
nium divisions of 
Calumet & Hecla, 
Inc. 

The Calumet di- 
vision operates six 
copper mines and 
produces copper 
chemicals, grey 
iron and castings. 
The Uranium division produces uranium 
ore from its Marquez Mine located in 
the Ambrosia Lake district of New 
Mexico. 

Dashine joined C&H in 1954 as in- 
dustrial engineering manager of the 
Calumet division. He advanced to di- 
rector of engineering in 1956, a position 
he held until his present appointment. 


Lewis A. Phillips has been appointed 
chief industrial engineer for the Carls- 


Dashine 
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Personals (Continued) 


bad potash operations of United States 
Borax & Chemical Corp. 

Phillips formerly was associated with 
the Ethyl Corp., serving as time and 
methods engineer and as engineering 
economist. 


Paul A. Doorley, former executive vice 
president of the Connellsville Mfg. & 
Mine Supply Co., is now plant manager 
of Permali, Inc., manufacturer of lami- 
nated plastic insulation for the railroad, 
electronic, missile and nucleonics fields. 
Mr. Doorley, a graduate of Rider Col- 
lege, is a member of the Engineers’ 
Society of Western Pennsylvania. 


Henry C. Willms has been appointed 
manager of Reynolds Metals Co.’s alum- 
inum reduction plant at Jones Mills, Ark. 
Previously he was superintendent of the 
company’s Listerhill reduction plant in 
Alabama. 


William O’Connor retired his post of 
master mechanic at the Mahoning mine 
of Pickands Mather & Co. He is suc- 
ceeded by John Kochevar. 


Jim Brown, master mechanic at the Ben- 
net mine of Pickands Mather & Co., 
has retired. 


Margaret J. McGinnis, executive mana- 
ger of the Industrial Diamond Assn. of 
America, Inc., is the recipient of the 
American Society of Tool and Mfg. So- 
ciety, Paterson Chapter #102, Service 
Pin Award for the year. 

Mrs. McGinnis, on behalf of her as- 
sociation, received the award for their 
work in the standards field. 


Herman Van Houten has been elected 
vice president and general manager of 
the mining and 
construction divi- 
sion of Joy Mfg. 
Co. His duties will 
be the administra- 
tion of all sales, 
service, engineer- 
ing and manufac- 
turing functions of 
the division. 

For the past two 
years Mr. Van 
Houten has been 
assistant to the president, in which 
capacity his responsibilities included 
liaison with Joy’s overseas operations. 
He is also a director and vice president 
of Joy’s Mexican subsidiary, Joy-Sullivan 
Machinery Co. 

Van Houten is a member of the 
American Institute of Mining & Metal- 
lurgical Engineers, Engineers Society of 
Western Pennsylvania, Illinois Mining 
Institute and Coal Mining Institute of 
America. 


Van Houten 


Norton Jackson, manager, mining chem- 
icals department, Cyanamid Australia 
Pty. Ltd., a subsidiary of American Cy- 
anamid Co., has been appointed to the 
Federal Ce:ncil of the Royal Australian 
Chemical institute. 

Before joining Cyanamid in 1957 he 
was assistant chief superintendent for 
research and development of South Au- 
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stralia’s mineral resources. He is a lec- 
turer to senior metallurgy students at 
Melbourne University. 


Albert V. Quine, former general man- 
ager of Lucky Mc Uranium Corp., has 
been named assist- 
ant to the vice 
president of the 
mining division, 
Utah Construction 
& Mining Corp. 
He will be respons- 
ible for the cor- 
poration’s Wyom- 
ing mining opera- 
tions. 

U-C and Lucky 
Quine Mc are in the proc- 
ess of merging. 

Utah Construction presently has no 
vice president of mining division, a post 
held by the late J. A. Mecia, who was 
killed in a plane crash earlier this year 
in western Utah. 

E. W. Littlefield, San Francisco, ex- 
ecutive vice president and general man- 
ager of U-C, is presently responsible 
for mining division activities. 

A geological engineering graduate of 
the Colorado School Mines, Mr. Quine 
has had experience in underground lead- 
zinc, gold and quick silver mining in 
Washington, Oregon and Idaho. He has 
been with Consolidated Mines, Kaiser 
Co., Cinnabar Mine Co., Cornucopia 
Mine Co., the state of Oregon and 
L.M.B. Mining Development. 

In 1956 he was named to head the 
Lucky Mc mine and mill development 
in Wyoming's Gas Hills uranium district. 


W. P. Pan, assistant chief mining engi- 
neer at Oliver Iron Mining Div.’s west- 
ern district has retired after 40 years 
of service. 


John A. Johnson, chief of the safety 
division, USBM, has retired following 
23 years of government service. 
Charles B. Prebick, assistant mechanical 
maintenance department superintendent 
at Reserve Mining Co.’s Babbitt Div., 
has been advanced to department super- 
intendent. 


Frank J. Ambrozich is electrical super- 
visor of M. A. Hanna Co.’s Minnesota 
operations succeeding Frank M. Bohan, 
who is now consulting electrical super- 
visor. 


R. L. Smith, administrative superintend- 
ent at Kaiser Aluminum and Chemical 
Corp.’s Trentwood rolling mill, will be 
transferred to Ravenswood, W. Va., as 
fabricating plant manager. 

He will replace K. M. Kuhns, former 
Trentwood employee who has been as- 
signed to a special project at the firm’s 
headquarters in Oakland. C. R. St. John, 
now at Oakland, will transfer to Spokane 
as administrative superintendent. He for- 
merly was a metallurgist at Trentwood. 

J. H. Williams, Ravenswood, will re- 
place V. F. Binkley, technical super- 
intendent at Trentwood, who has been 
assigned to a new post as metallurgical 
manager of sheet, plate and roll at Oak- 
land. 


Charles D. Gabor is now chief engineer 
of Harbison-Walker Refractories Co. He 
has served as assistant chief engineer 
since 1957. 


Keith O’Donnell has been appointed as- 
sistant general manager in charge of op- 
erations at Frontino Gold Mines in 
Colombia, South America. 


Charles H. Fox, design engineer, is 
now with M. W. Kellogg Co.’s ore 
dressing and beneficiation group in New 
York City. 

Mr. Fox has specialized in design en- 
gineering aspects of ore dressing and 
beneficiation plants for over 28 years, 
Before his recent appointment, Fox was 
associated with American Smelting & 
Refining Co. as chief design for the 
mining department. 


Lloyd S. Campbell has been appointed 
vice president of Michigan Limestone, a 
division of U.S. Steel Corp. Previously 
Campbell had been assistant to the vice 
president of operations of Oliver Iron 
Mining, another U.S. Steel division. 

Campbell is a member of AIME, 
Minnesota Society of Professional Engi- 
neers and Engineers Club of Northern 
Minnesota. 


Roscoe W. Stensrud, former design 
supervisor, is now plant engineer at Erie 
Mining Co.’s Hoyt Lakes plant. Stensrud 
had been with the Western-Knapp Co. 
as assistant chief engineer and was proj- 
ect engineer for the construction work 
at Hilton Mines at Shawville, Quebec. 


Hollis G. Peacock has been named chief 
geologist for Utah Construction & Min- 
ing Co. Since 1958, Peacock has been 
an independent geological consultant op- 
erating in the western states. Previ- 
ously, he was with United States Smelt- 
ing, Refining & Mining Co. 


Herman Hartjens is now in Lima, Peru, 
serving as technical representative for 
South America for Cyanamid Interna- 
tional’s mining chemicals department. 


Woodrow W. Lair, former assistant su- 
perintendent of the United States Borax 
& Chemical Corp. potash refinery, Carls- 
bad, N.M., has been named refinery 
superintendent. 

Lair joined the company in 1946 as 
a chemist, was promoted successively to 
research chemist, production foreman 
and to assistant refinery superintendent 
in 1958. 


L. A. Garfield is White Pine Copper 
Co.’s general mine superintendent, a 
newly-created position. 

Other White Pine advancements in- 
clude George D. Weaver, smelter and 
refinery superintendent, to general sup- 
erintendent of surface operations, and 
F. B. Wercinski, assistant superintendent, 
to replace Weaver. 

In the mining department, Harold 
Raymond became assistant general mine 
superintendent and M. P. Trainor and 
Leo Kauss were named mine superin- 
tendents of the two subdivisions into 
which the underground work is now 
divided. 

Carl Bailey became maintenance sup- 
erintendent in the mine organization. 
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Personals (Continued) 


Norman Moberg, director of mineral de- 
velopment for Oliver Iron Mining Div. 
was elected chairman of the American 
Institute of Mining & Metallurgical En- 
gineers, Minnesota section. 

New vice chairmen are: Edwin R. Ty- 
ler, Pickands Mather & Co.’s Bennett 
mine; Fred Bunge, M. A. Hanna Co.; 
and Eugene P. Fleider, University of 
Minnesota School of Mines. 

William F. McDermot, Erie Mining 
Co., 1s the organization’s secretary-treas- 
urer. 


W. A. Cairns will serve as superintendent 
of the newly-formed caustic-chlorine de- 
partment of Consolidated Mining & 
Smelting Co. of Canada Ltd. Cairns 
joined Cominco in 1936 following 
graduation from the University of Al- 
berta. 


G. A. Gordon, Canadian Exploration 
Ltd., was elected president of Mining 
Association of B.C. Vice presidents are 
T. G. Ewart, Crow’s Nest Pass Coal Co. 
Ltd., and Jens Jensen, Reeves MacDon- 
ald Mines Ltd. 


Walter H. Page has replaced George 
Whitney on Kennecott Copper Corp.’s 
board of directors. Mr. Whitney retired 
after serving 35 years as a Kennecott di- 
rector. 


Richard G. Bowen has joined the staff 
of the Oregon Department of Geology & 
Minerals Industries as a geologist, as- 
signed to the department’s field project 
on copper occurrences in Oregon. 

He was formerly with Sohio Petroleum 
Co., doing field work in British Colum- 
bia and subsurface geology in the San 
Juan Basin, N.M. 


Arthur C. Townsend has been named 
president of North Star Uranium Inc. 
succeeding John F. Campbell, who was 
named secretary, a post formerly held 
by Townsend. 


Glenn E. Allen is the new superintendent 
of Jamestown Mines (Boulder, Colo.) of 
Allied Chemical’s General Chemical Div. 

Mr. Allen, formerly acting superintend- 
ent, has served with General Chemical 
for 13 years. He has also held the posts 
of shift boss and mining engineer at the 
operation. 


Roland J. Lapee, former metallurgist at 
Anaconda Co.’s Great Falls reduction 
works, has been transferred to the New 
York office as an assistant to the meta- 
lurgical manager. 


Edward Day Dickerman is now senior 
metallurgist for the western division of 
Vanadium Corporation of America. 

Mr. Dickerman was previously associ- 
ated with National Lead Co. as technical 
supervisor in uranium concentration. Ear- 
lier, he held positions with Cerro De 
Pasco Corp. and Minerals Engineering 
of Grand Junction, Colo. 


' Robert E. Sullivan, who has been an 
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assistant director since 1957, will head 
the department of chemical research. 
Mr. Sullivan has been associated with 
Anaconda since his graduation from 
Montana School of Mines in 1948. 

Theodore G. Fulmor has been named 
assistant director in charge of concen- 
tration. He has been chief testing engi- 
neer at Anaconda Reduction Works since 
1955 and has served in other capacities 
at Anaconda since 1927. 

W. Harold Foard, former superintend- 
ent of International Smelting & Refining 
Co.’s smelter at Miami, Ariz., will be 
assistant director in charge of pyro- 
metallurgical research. His present as- 
signments will be carried out largely 
at Anaconda’s plants in Chile. 


John W. Gottwald, assistant master me- 
chanic at Pickands Mather & Co.’s Peter- 
son mine, has retired after 39 years of 
service at the company’s mines. 


New members of Nevada’s seven-man 
Advisory Mining Board are: James R. 
Wilson, geologist, Anaconda Co.; Byron 
S. Hardie, general manager, Bristol Silver 
Mines Co.; and Edmond S. Lawrence, 
geologist, Nevada Bureau of Mines. 

Members re-named to the board are 
John H. Uhalde, chairman; Roy A. 
Hardy, Henry S. Curtis and John C. 
Kinnear, Jr. 


James W. Hart is president of the newly- 
formed Prospectors & Mines, Inc., or- 
ganized to boost improvement of mining 
conditions in central Idaho. 


Wray Featherstone has been reelected 
president of Golconda Lead Mines. 
Other reelected directors are: H. F. 
Magnuson, vice president; C. E. Bloom, 
Walter L. Sly and Carl L. Turner. 


John W. Miller has been named tech- 
nical director of Tungsten Alloy Mfg. 
Co. 

In joining Tungsten Alloy, he left 
Firth-Sterling Inc. after 33 years of con- 
tinuous service, having served in a 
supervisory capacity at different times 
in the research, production and technical 
departments of the company. 

He is a member of the American 
Society of Metals, the American Society 
of Testing Materials and the Society 
of Carbide Engineers. 


OBITUARIES 


E. G. Gnaedinger, 78, mining engineer 
and executive in the Coeur d’Alene, died 
March 6 in Seattle. 

Mr. Gnaedinger retired in 1950 after 
24 years as a mining engineer and U.S. 
mineral surveyor and 20 years as man- 
ager of the Silver Dollar mine. He later 
moved to Spokane and served several 
years as a consultant for Silver Dollar 
Mining Co. 


Burton M. Reynolds, 61, chief of the 
USBM’s Rolla office of mining research, 
died Feb. 8 at Rolla. 

A member of AIME, Mr. Reynolds 
had been in Government service for 17 
years with service at College Park, Md., 
and Rolla. Before joining the Bureau 


staff, he was employed by the Corps of 
Engineers in Prince Rupert, B.C., and 
various mining companies in Idaho, Ari- 
zona, Missouri and Mexico. 


E. D. Oosthuizen, 39, field engineer in 
the mining chemical department of South 
African Cyanamid (Pty) Ltd., died in 
Johannesburg after a long illness. 


Dr. C. A. H. Wright, 63, consulting 
chemical engineer with Consolidated 
Mining & Smelting Co. died Jan. 8 at 
Trail, B.C. Dr. Wright joined Consoli- 
dated in 1925 and was due to retire 
next year. 


Stanley Paskvan, 73, one of the last of 
the old-time prospectors, died at Durango, 
Colo., of pneumonia and exposure. 

A resident of La Plata Canyon for 
more than 30 years, Mr. Paskvan and 
his pack burro were a familiar sight in 
the southwestern Colorado mountains. 
He owned a mining claim north of the 
Idaho Mine. 


Frederick P. Burrall, 87, retired mining 
engineer, died Feb. 11 at Marquette, 
Mich. At the time of his death, he was a 
consultant to the Longyear Realty & 
Mining Office. 


Alvin B. Carpenter, mining engineer and 
consultant, died Dec. 10 in Hollywood. 
A former manager of Carmine, Mexico 
Mines in El Oro, and the Borda, Mr. 
Carpenter had a successful consulting 
practice in Los Angeles until his recent 
retirement. 


Dr. Roy D. McLellan, 67, petrographer 
for American Smelting & Refining Co. 
until his retirement in 1957, died Jan. 
26 at Plainfield, N.J. 


Paul Fleischmann, 55, a vice president 
and partner of Fleischmann, Burd & Co., 
exporters and importers of metals and 
minerals, died recently in New York. 


Hubert C. Swett, 55, chief metallurgical 
engineer for Bethlehem Steel Co.’s Pacific 
Coast division, died Feb. 11 in Bethle- 
hem, Pa. 

Mr. Swett joined Bethlehem in 1924 
as a chemist at the South San Francisco 
plant. In 1949 he was named assistant 
general superintendent of the company’s 
Los Angeles plant, and in 1955 was 
named chief metallurgical engineer. 


Edward H. Nutter, 83, mining consult- 
ant and geologist, died in Saratoga, 
Calif. A graduate of Stanford University, 
Mr. Nutter founded the Minerals Separa- 
tion North American Corp. 


James R. Martin, 79, professor of geology 
at Boston University for 30 years, died 
Feb. 19. He had retired seven years ago. 

Before joining the B.U. faculty he 
had taught at Harvard, Sargent and 
M.LT. 


William C. Dunlap, 66, purchasing man- 
ager of New Jersey Zinc Co., died Feb. 
18 of a heart attack. 

Mr. Dunlap joined New Jersey Zinc in 
1915 following graduation from Prince- 
ton University. He was appointed pur- 
chasing agent in 1945 and manager of 
purchasing in 1955. 


Engineering and Mining Journal—Vol.161,No.4 





Moving air, gases, materials... a job for American-Standard industrial fans 
0A Oe Cae 


4 


‘ ‘ 7 - is the word for American-Standard* industrial fans. You can 
get wheels specifically designed for moving\air, gases, or materials; pressures up to 18” wg; volumes to 125,000 cfm. 
Plus a wide choice of housings, arrangements, construction features, and optiona/ accessories to fit individua/ needs. 
Which combination for you? Cal/ our nearest office. American-Standard Industrial Division, Detroit 32, Michigan. 


In Canada: American-Standard Products (Canada) Limited, Toronto, Ontario. 


+ 
Amenican-Standard ond Standard ® are trademarks of American Radiator & Standard Sanitary Corporation 


American-Standard 


INDUSTRIAL DIVISION 
AMERICAN BLOWER PRODUCTS » ROSS PRODUCTS * KEWANEE PRODUCTS 
April 1960—Engineering and Mining Journal 141 





Obituaries (Continued) 


John E. Menz, 51, vice president for 
marketing of Kaiser Aluminum & Chem- 
ical Corp., died Feb. 14 at his home in 
Lafayette, Calif. Mr. Menz joined Kaiser 
in 1946 as district sales manager in Kan- 
sas City, Mo. In 1951 he became general 
sales manager and vice president in 1956. 


Joseph Thomas Pardee, 88, retired U.S. 
geologist, died March 2 in Phillipsburg, 
Mont. 

Mr. Pardee joined the U.S. Geological 
Survey in 1909, retiring in 1941. During 
World War II he was recalled to survey 
the nation’s strategic minerals program. 
His reports on mapping and mining are 
in wide use throughout the world. 

He helped select the site for Grand 
Coulee Dam in Washington and was 
active in other Northwest power proj- 
ects. 


S. R. (Stub) DuBravac, associated with 
Pacific Engineers at Henderson, Nev., 
died at age 56. 

A mining engineering graduate of the 
University of Nevada, Mr. DuBravac 
was at one time assistant state mine in- 
spector and more recently was manager 
of the Basic Magnesium Inc. plant at 
Henderson for Nevada’s Colorado River 
Commission. 


APPRECIATIONS 


Homer A. Mann 


The many friends of Homer A. Mann 
throughout the mining world will be 
saddened to learn of his tragic death 
in a plane crash near Minersville, Utah 
on January 13, 1960. His great personal 
charm, modesty and tremendous energy 
attracted people to him wherever he 
went; his kindliness, directness, unfailing 
courtesy and patience, as well as out- 
standing capabilities, won him recogni- 
tion among all who knew him. He was 
without doubt one of the most capable 
mining engineers in the nation. 

Born in Mexico of American parents, 
Homer returned to the United States as 
a young child and was educated in 
Texas and California. After graduation 
with a B.S. degree in Mining from the 
University of California in 1935, he 
started his career with the Masbate Con- 
solidated Mining Co., a large gold op- 
eration on Masbate Island in the Philip- 
pines and held the position of chief 
engineer and assistant manager at the 
time of the Japanese attack on Pearl 
Harbor. He succeeded in getting to Cebu 
and joined the guerrilla forces under 
Colonel Peralta in January of 1943. As a 
guerrilla fighter and officer, he served 
on the Island of Panay and participated 
in the operation of concealed radio sta- 
tions so essential to intelligence on 
enemy movements in the Panay Straight. 
In March 1944, together with several 
other Americans on Panay, he was evac- 
uated by the USS Angler and ordered to 
Australia for intelligence work related to 
the forthcoming invasion. Following a 
brief period in the United States and 
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reunion with his family, Homer re- 
turned to the Philippines in 1947 with 
his former employer, Colonel Andres 
Soriano; there he continued his mining 
career and was appointed consulting 
engineer in the Manila office of Interna- 
tional Engineering Corp. and its affili- 
ated companies. 

During the Korean conflict, Homer re- 
turned to the United States, this time 
permanently, and came to Washington, 
D. C. where he worked for two years 
with DMPA as Chief of the Rare Metals 
Branch under Tom Lyon and Howard 
I. Young. He joined Utah Construction 
& Mining Co. as an executive in the 
exploration department in 1953 and, 
since that time, played a major role in 
the development of that company’s ura- 
nium, coal, and iron ore properties. 

His passing will be deeply felt not 
only by his closest friends, his wife 
Helen Mar Mann, daughter Mary Eli- 
nor, and son Robert, but by all those 
privileged to work closely with him. 


Weston Bourret 


George F. Weaton 


When George F. Weaton passed away 
Dec. 4, 1959, the zinc smelting industry 
lost the services of one of those increas- 
ingly rare men who can be characterized 
as truly rugged individualists. Possessing 
as he did complete independence of 
thought and unhesitating willingness to 
act, Mr. Weaton still often sought the 
advice of his associates, but throughout 
his life he was never known to take 
refuge in the safety of committee deci- 
sions or of group responsibility. Quite 
possibly, his natural readiness to accept 
the responsibilities of leadership was 
strengthened by close contacts early in 
his life with two equally strong individ- 
uals; Charles A. Steinmetz and Thomas 
A. Edison. 

In 1921, Mr. Weaton was appointed 
superintendent of power and distribution 
of St. Joseph Lead Co., with headquar- 
ters at Rivermines, Missouri, where he 
directed the addition of 25,000 kw to 
the plant capacity and, after much ex- 
perimentation, converted the Rivermines 
power plant to use one of the first pow- 
dered coal combustion systems in the 
country. After 1925, Mr. Weaton also 
supervised all construction work for St. 
Joe in Southeast Missouri. 

In 1927, Mr. Weaton was assigned to 
help in the development of electro- 
thermic smelting of zinc, a process ini- 
tiated by Earl Gaskill. At the conclusion 
of the development work at Hercu- 
laneum, Missouri, and following Mr. 
Gaskill’s death, Mr. Weaton was put in 
charge of the design and construction of 
an electrothermic zinc smelter at Joseph- 
town, Pa. Built to produce zinc oxide 
from the zinc concentrates from St. Joe’s 
mines in northern New York, the smel- 
ter began operating in 1931. 

Mr. Weaton soon saw the possibility 
of producing zinc metal from the elec- 
trothermic furnace, and about 1935 
began research to develop such a tech- 
nique. Based on his power plant ex- 
perience, he reasoned that the most 


efficient means of condensing zinc vapor 
from the furnace would be a condenser 
in which the vapor would pass through 
a molten bath of zinc. From this idea 
was evolved the Weaton-Najarian con- 
denser now in use at Josephtown. 

In June 1942, Stevens Institute of 
Technology in Hoboken, New Jersey, 
conferred on Mr. Weaton the honorary 
degree of Mechanical Engineer. Mr. 
Weaton was a member of the AIME, 
the American Chemical Society, the 
Pennsylvania Society of Professional 
Engineers, the American Institute of 
Management, the Providence Engineer- 
ing Society and affiliated organizations, 
and the Newcomen Society of England. 
He was a member of the Church Club 
of Pittsburgh, the St. Maurice Fish and 
Game Club of Quebec, and the Mining 
Club of New York. 

As a man, George Weaton aroused 
affection and respect among all who 
knew him. He would argue fiercely and 
violently in support of his point of view, 
seemingly almost to the point of a quar- 
rel, and then completely eliminate any 
sting of resentment with a smile and a 
joke at the end of the argument. No 
one could be more fiercely loyal to his 
company and to his associates than Mr. 
Weaton, nor more genuinely solicitous 
of their welfare. Anyone who worked 
with him could tell a story of a thought- 
ful act, or outright help given him, by 
Mr. Weaton quietly and unobstrusively, 
but nonetheless, effectively. 

Possibly George Weaton’s outstanding 
characteristic was his instant and aggres- 
sive willingness to take up the challenge 
involved in the phrase, “It can’t be 
done.” It didn’t really matter whether 
this expression of doubt concerned zinc 
metallurgy, international travel or the 
simple ordering of a meal. If George 
Weaton felt that the task was worth 
doing, he would unhesitatingly tackle it 
with every resource he could command, 
and he had no patience whatever with 
those who were willing to abandon a 
worthwhile effort solely on theoretical 
considerations. 

This tenacity of purpose was bal- 
anced, however, by an equal readiness 
to accept responsibility for mistakes on 
the rare occasions when he had made 
them. Blessed with common sense as 
well as ingenuity, he represented the 
type of man who, self-reliant and capa- 
ble, has been responsible for so much of 
industrial progress in America during the 
years of its greatest growth. His example 
will not be forgotten, and his like may 
not be seen again. 

W. T. Isbell 
R. H. Ramsey 


LETTERS 


This is to call your attention to some 
confusion in your news article regarding 
the uranium mill in Texas. (E&MJ, 
February 1960, p 202). 

There are two main areas in the Texas 
coastal plain where uranium deposits oc- 
cur. The deposits are quite different. 
Those in Karnes County are essentially 
surficial concentrations of yellow ura- 


(Continued on p 242) 
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THIS MONTH IN MINING (Continued) 


Mae . 


- - 


veyor and crusher building, coarse ore silo, and conveyor from underground pockets. 


Lucky Friday Adds a 500-tpd Modern Mill 


THE NEW 500-ton capacity, $800,000 
milling plant of the Lucky Friday Silver- 
Lead Mines Co. at Mullan, Idaho, was 
placed in operation in mid-February, 
adding another chapter to the “rags-to- 
riches” story of North Idaho’s newest 
big mining operation. Work on the struc- 
ture started last May and actual con- 
struction was completed about February 


1. It is hailed as one of the West’s most 
modern milling plants and will operate 
on a three-shift basis, five days per week. 
Gordon Craig, who came to Lucky Fri- 
day last August from the Bunker Hill 
Co. at Kellogg, is the mill superintendent. 

With the start of the new mill, a sand- 
fill system, utilizing mill tailings for filling 
stopes in the mine, was also placed in 


7. : a te : * 
THE FLEUR DE LIS, which took five years to move from top to bottom of Black 
Lake, the Lake Asbestos property in Quebec, rests at standby on the lake bottom. 


Black Lake’s Dredge Finishes Its Assignment 


THE MOVING of a 500-acre lake in Que- 
bec to completely expose the Black Lake 
orebody of Lake Asbestos Corp. has been 
completed (E&MJ, November 1957, p 18) 
and the “Fleur de Lis,” the dredge which 
performed for nearly five years at the 
site, is now resting on stilts on the lake 
bottom. 

Some 31-million cubic yd of silt and 
overburden were removed in the 51 
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months of continuous operation, with 
the dredge’s pumps handling more than 
75-billion gallons of water at 45,000 
gpm. 

The mine at Black Lake, capable of 
producing 100,000 tons of fiber annually, 
began operations in October 1958, taking 
ore from benches around the “shore” of 
the lake. Mine and mill are operated by 
Lake Asbestos, a subsidiary of Asarco. 


NEW SURFACE PLANT at the mine near Mullan includes mill (left), ore bin, con- 


operation and will result in more efficient 
extraction of the orebody, company of- 
ficials say. An underground conveyor was 
installed to transport ore and waste 
from the shaft pockets to the surface, 
eliminating track haulage. Surface build- 
ings of the company were replaced with 
new modern facilities, including a change 
room, office, shop and warehouse, and 
the electrical distribution system was 
completely revamped. 

Net income of $635,135 for 1959 was 
reported by Lucky Friday. It compared 
with $490,470 in 1958. 

The firm reported 69,428 tons of ore 
was milled in 1959, This compared with 
55,176 tons the year before. The ore 
milled last year averaged 16.2 oz of 
silver, 1.3% zinc and 9.4% lead per ton. 

A substantial increase in ore reserves 
at the Lucky Friday mine, from 799,627 
tons to 1,373,132 tons, was reported dur- 
ing the year. 


$190-Million Iron Mine 
Will Open in Mauritania 


A $190-MILLION iron ore project in the 
French colony of Mauritania, in north- 
west Africa, owned by Societe Anonyme 
de Mines de Fer de Mauritanie, is get- 
ting underway. Final impetus for the 
project was announced late last month 
with the loan of $66-million by the World 
Bank to the company to help support the 
facility. 

Initial production from the high-grade 
orebody is expected to start within two 
years, with output eventually planned to 
reach 6-million tons per year. An open 
pit mine, 415-mile railroad and port fa- 
cilities at Port Etienne, on the Atlantic 
Coast, are included in plans made by 
Miferma, which is 27% owned by the 
French government, 20% by private 
French interests, and the remainder by 
French, British, German and Italian iron 
ore consumers. 

Construction of the railroad from the 
coast to Fort Gourard, on the fringe of 
the Sahara, is expected to take four years, 
but mine output will be stockpiled for 
about two years prior to the railroad’s 
opening. 


Government Considers Bid 
For Magnesium Facility 


HicH Bip for purchase of the govern- 
ment’s magnesium plant at Manteca, 
Calif. was submitted by David Weisz and 
Milton Wershow, Los Angeles auction- 
eers. The LA pair bid $732,000. 

In December the General Services Ad- 
ministration in SF announced that it 
would accept bids for purchase of *’ 
plant, which was built during World War 
II at a cost in excess of $7.5 million. 
The plant, with complete smelting facil- 
ities, is on an 80-acre site. 

The plant was built for extruding of 
magnesium and titanium. 
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201 North Braddock Avenue, Pittsburgh 8, Pennsylvania 


MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 


SAFETY EQUIPMENT HEADQUARTERS 
i] ae 


Toronto, Calgary, Edmonton, Montreal, Sydney, Vancouver, Winnipeg 





THIS MONTH IN MINING (Continued) 


AQABA’S newly completed and fully mechanized loading-handling facilities can Joad 
a 10,000-ton ship in two days. The operation formerly took as long as two weeks. 


Modern Port and Newly Discovered Orebodies 


Help Increase Jordan’s Phosphate Exports 


JORDAN has been offered equity invest- 
ment, technical assistance and marketing 
outlets to develop its newly-discovered 
phosphate deposits in the El-Hassa re- 
gion east of the Dead Sea. 

The offer came from International 
Minerals & Chemical Corp., who made 
the proposal to the Jordanian Ministry 
of Economy—to invest in new phosphate 
mines either alone or as a joint venture 
with the Jordan Phosphate Mining Co. 
(government supported firm which now 
operates properties north of Amman in 
the Russeifa district). 

This, government officials said, is the 
first time a U.S. firm has shown interest 
in investing in Jordanian mining. 

Although it was known for some years 
that phosphate existed in El-Hassa, re- 
cent discoveries by government mining 
engineers have considerably brightened 
the development outlook. Engineers said 
the proven reserves at El-Hassa are 50- 
million tons with probable reserves of 
over 150-million tons of high-grade phos- 
phate. 

Government mining engineers added 
that the horizons discovered at El-Hassa 
were in addition to the horizons of the 
Russeifa region to the north. They said 
they had discovered four, or even five 
beds of phosphates, some of which were 
three meters thick. They estimated that 
for every one-meter bed, there were 2- 
million tons of phosphate rock per square 
kilometer. 

Jordan Phosphate Mining Co. was re- 
cently given an exploration permit in the 
El-Hassa area. This gives the company 
preferential rights for prospecting li- 
censes, and, if commercial development 
seems practical, gives them rights. 

Jordanian mining officials told E&MJ 
that if International’s offer is taken up, it 
most likely will be in the form of a joint 
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venture between the U.S. firm and the 
Jordanian company. 
Meanwhile, a U.S. Development Loan 


fora? 


Fund grant of $1.5-million, signed last 
Oct. 26, is helping Jordan Phosphate 
Mining Co. expand its production from 
320,000 tons of dry phosphate annually 
to 600,000 by 1963. Ultimately, if mar- 
kets, transportation facilities and prices 
warrant, the company hopes to increase 
its output to over 1-million tons an- 
nually. Company officials estimate this 
will be possible after 1965. 

A vital part of the project to boost 
Jordan’s main export commodity is the 
modern loading facility and fully mech- 
anized handling plant completed last De- 
cember at the deep-water port of Aqaba. 
(For a picture story of a port installation 
very similar to Aqaba’s, see E&MJ, April 
1959, p96.) 

Ore is trucked from the mines up north 
and dumped into concrete hoppers at the 
port. Conveyor belts then feed the phos- 
phate into two 20,000-ton capacity bins 
at a rate of 250 tph and load into ships 
at the rate of 500 tph. 

When a ship arrives, phosphate is 
taken from the storage bins on reclaiming 
conveyors which operate in four tunnels 
underneath the floors. These conveyors 
bring phosphate to a single shipping con- 
veyor and to the loading tower in the 
center of the berth. The ore falls through 
a telescopic chute into the ship’s hold. 
Allowing for interruptions, for shifting 
the vessel and trimming in the holds, a 
Liberty ship of 10,000 tons is now 
loaded in two days, instead of the two 
weeks which had been the usual time. 


RISCO STEELWORKERS include gas container (left), pump house and blast furnace. 


Rich Iron Ore Deposit Opened in Rhodesia 


Favorable location, high grade iron ore 
and limestone side by side, and increased 
steel demand are the factors responsible 
for developing a 30-million ton iron de- 
posit near Que Que, Federation of Rho- 
desia and Nysaland. Proved iron ore 
amounts to approximately 15-million tons 
containing 57% to 60% iron and a fur- 
ther 15-million tons possible. There is a 
deposit of 15-million tons of limestone. 

On the site of the deposits, at Red- 
cliff—11 miles from Que Que—the Rho- 


desian Iron & Steel Co. has developed its 
works. One of the main attractions of 
Que Que is that its geographical location 
makes transportation charges on the fin- 
ished products of secondary steel lower 
than any other center in Rhodesia. 

An £8-million development plan is go- 
ing ahead, with an additional £2-million 
development extension under considera- 
tion. The aim is an output of 150,000 in- 
got tons plus; and the plan provides for a 
new blast furnace with 500-tpd capacity. 
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@ The world’s foremost supplier of basic re- 
fractories is The General Refractories Company. 
For copper converters, two types of basic brick 
are recommended. Some converters no longer 
“magnetite” their linings. For such vessels, 
Grefco’s RITEX cB brand burned chrome-mag- 
nesite brick give long, trouble-free life. For 
vessels which “magnetite”, GREFCO M burned 
magnesite brick, made from superior Austrian 
magnesites, yield unmatched performance. 


Other Grefco basic brick sometimes used in 
copper converter linings include RITEX C, RITEX 
40 and PERATEX. These brands are sometimes 
preferred to meet special service conditions. 


KROMEBOND, Grefco’s chrome-magnesite air- 
setting mortar, has been preferred for many years 
as a superior bonding material for both types 
of linings. 


Some operators prefer KROMESET bonding mor- 
tar, which takes a stronger air-set than KROME- 
BOND. 


For your particular converter problems, call 
Grefco’s experienced sales and service repre- 
sentatives. 


GENERAL REFRACTORIES CO. 
Philadelphia 2, Pa. 


ee oS 


RITEX CB burned-chrome 
magnesite brick 


KROMEBOND air-setting chrome 
magnesite mortar 


GREFCO M burned 
magnesite brick 





THE TOP 
OF ITS 
CLASS 


T-16 OPTICAL TRANSIT 


In any comparison of optical and mechanical precision, 
features and versatility, three characteristics of this 
repeating transit become immediately evident: 
The Wild T-16 is faster, more accurate, and much easier 
to work with than any other instrument in its price class. 
This is the consensus of engineers and surveyors in mining, 
highway and land surveying functions throughout the world. 

Your own evaluation, cordially invited, will quickly 

prove these facts. Write for the WILD Bulletin T-16. 


Full Factory 


* ; 
TT7Te) r 


INSTRUMENTS, INC. 


MAIN AT COVERT STREET, PORT WASHINGTON, NEW YORK @ PORT WASHINGTON 7-4843 
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AEC Terminates Bonuses 
For Uranium Production 


BONUS PAYMENTS by the Atomic Energy 
Commission for initial uranium produc- 
tion, a part of the U.S. program almost 
from its inception, terminated March 
31, the Grand Junction, Colo. office of 
AEC announced. Original notice of the 
termination was filed May 14, 1959. 

The Government announcement also 
noted the following: 

“Although no bonus will be paid on 
ores delivered after March 31, 1960, ap- 
plications for certification of eligible min- 
ing properties (would be) received up 
through April 18, 1960 by the Grand 
Junction Operations Office.” 

“Applications for bonus payments for 
production from certified properties must 
be filed on or before May 31, 1960, or 
within 45 days after certification of the 
mining property, whichever is later. The 
office emphasized that the initial produc- 
tion for which both applications are 
made must have been delivered to a 
qualified buying station or mill before 
March 31. 


GSA Contract With USBM 
At Boulder City Expires 


THE EXPIRATION of a $1,000,000 contract 
between the General Services Admini- 
stration and the U.S. Bureau of Mines 
will result in the layoff of 16 of the 107 
persons employed at the Bureau’s Elec- 
trometallurgical Research Laboratory lo- 
cated at Boulder City, Nev. 

Most of the men are pilot plant equip- 
ment operators and their dismissal marks 
the end of pilot plant operation at this 
station which at one time employed sev- 
eral hundred operators. 

Under a policy adopted several years 
ago, it was decided that the Bureau of 
Mines should carry on research no fur- 
ther than the laboratory stage. Private 
industry has carried on some pilot plant 
work at the station in the last few 
years; but none is available at the pres- 
ent time. 

Most of the bureau’s remaining con- 
tracts are with the Atomic Energy Com- 
mission, renewable annually, and these 
are expected to be on a larger scale 
next year than last. The new contracts 
will cushion the layoff, which could have 
amounted to as many as forty of the 
staff. 


CIMM Annual Meeting 


Over 2,000 mining men are expected to 
gather in Toronto to attend the 62nd an- 
nual meeting of the Canadian Institute 
of Mining and Metallurgy April 24-27. 
They will include industry leaders from 
Canada, as well as from many parts of 
the United States. Some 95 papers and 
addresses, covering every phase of the 
mining industry, will be presented to the 
various technical divisions of the Insti- 
tute. 
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idle Time — 
For Rock Movement 














DELAY PERIOD 


"ACUDET ™ Delay Electric Blasting Caps 
eliminate overlaps and provide ample 
time for rock movement between periods. 


New DuPont Acudet® Delays... 
the first delay electric blasting caps ever to 


give you a definite time gap to allow 
rock movement between periods 


Fire... pause...fire... pause... 

Here for the first time are delay elec- 
tric blasting caps that are made to fire 
with a definite time gap between the 
slowest cap of any period and the fast- 
est cap of the next highest period. 
THEREFORE overlap is eliminated 
and time is provided for rock movement 
between periods. 

You have never before been offered 
this kind of accuracy in delay blasting 
control. 

Du Pont Acudet Delays are manu- 
factured by mechanical assembly to 
closer timing tolerances than ever be- 
fore possible, which assures a positive 
time gap of 1/10 to 1/2 second between 
periods through the entire series of 14 
delays. 

The timing of each period and the 
length of the time gap between peri- 
ods have been carefully selected to give 
optimum blasting results under all con- 
ditions. For instance, the time gap be- 


tween the first and second delays is 
made long enough to allow the rock 
from the cut to move out of the way be- 
fore the first relievers go. 

In the few months that these new 
caps have been in the field, Du Pont 
Acudet Delays have been widely and 
enthusiastically accepted. Experience 
in a variety of operations has confirmed 
these advantages: 


1. Less bootieg—more advance per round 

2. More uniform fragmentation—easier mucking 
3. Less overbreak—better shearing action 

4. Shorter shells—easier to make primers 

5. Aluminum shells—corrosion resistant 


6. First period fires in 1/40 second—no need for 
special timing or circuit breaking equipment. 


Like all other Du Pont Electric 
Blasting Caps, Acudet Delays are me- 
chanically assembled with nylon plas- 
tic insulation, rubber plug closures, 
and shielded shunts. 

Ask your Du Pont representative or 
distributor now for detailed informa- 
tion on the phenomenal accuracy of 
Acudet Delays and what this means for 
you in your operation. 

Call him direct or write to Du Pont, 
Explosives Department, 6440 Nemours 
Building, Wilmington 98, Delaware. 


EXPLOSIVES 


BETTER THINGS FOR BETTER LIVING... through Chemistry 


REG. U.S. PAT. OFF. 
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KERMAC SOLVES AMBROSIO LAKE SLIMES 
WITH TELLURIDE TYPE CARS 


_—™* 


THE TOUGH ONES COME TO Card 


Kermac Nuclear Fuels Corporation is operating four major wet mines 
in the Ambrosio Lake area of New Mexico. Slop-forming shale lenses 
interbedded in the ore help form a watery muck that flows easily when 
handled but sticks tightly to machinery, pockets and car bodies when 
allowed to settle. To solve this tough problem, Card furnished a string 
of 40 special “Telluride Type” cars that feature a solid body for side 
dumping and intense shaking. The cars range from 77 cu. ft. to 110 
cu. ft. capacity. 

Following successful introduction of the first lot of those heavy 
duty Card cars, Kermac Nuclear has placed additional orders which will 
provide them a complement of 82 cars of this type. No haulage troubles 


have been encountered with these cars, and resulting haulage costs are 
satisfyingly low 


Solve your haulage with an economical 
Card design. Our engineers can supply 
an efficient car to meet your most dif- 
ficult specifications. 


2501 WEST 16th AVE 
DENVER, COLORADO 





Montana Quake Hiked 
Idaho Mine Water Flow 


WHEN the big earthquake hit Yellow- 
stone Park, Mont., Aug. 17, 1959, it 
severely jolted the Coeur d’Alene, Ida., 
mining district, causing substantial hike 
in water flow underground. 

Among mines affected was that of the 
Clayton Silver Mines, Inc. where Nor- 
man M. Smith, general manager, re- 
ported that “this jarring of the rock for- 
mations suddenly increased the water 
flow throughout the drainage area of the 
500 and 800-ft levels.” 

Mr. Smith said that “all pumps were 
employed to capacity and could not hold 
the water to a safe level.” 

“Two four-stage pumps with 60 hp 
motors, transformers, electric cable and 
six in. pipe were purchased and installed” 
in order to keep ahead of the increased 
flow. 

Mr. Smith’s comments were contained 
in an annual report to shareholders of 
Clayton Silver Mines. 


SF Chemical Moves Utah 
Phosphate Mill Project 


SAN FRANCISCO Chemical Co. announced 
plans for a 6,000 tpd phosphate mill and 
a 106 mile transmission line to develop 
low-grade phosphate ore in Utah’s Uinta 
Basin. Western Knapp Engineering Co. 
will begin immediate construction of the 
first of six crushing and beneficiation 
units near the phosphate deposits twelve 
miles north of Vernal, Utah. The ore 
will temporarily be trucked to a Western 
Phosphates, Inc. plant at Garfield, Utah. 

An expansion of the Hooker Chemical 
Corp. plant, Columbia, Tenn., will add 
20,000 tons a year of elemental phos- 
phorus to their capacity. The $6,375,000 
construction project will commence in 
two or three months and will include a 
third phosphorus furnace, the addition 
of an extra large kiln, and revamping 
and improving the entire material con- 
veying system. Completion is scheduled 
for the third quarter of 1961. 


United Park City Taps 
The Humbug’s Pb-Ag-Zn 


UNITED Park City Mines Co. has com- 
pleted 400-ft incline winze in a new 
program to develop hundreds of thou- 
sands of tons of lead-silver-zinc ore in 
Humbug formation at Park City dis- 
trict, Utah. 

The three-compartment, 18 by 8 ft 
winze, operating a two-ton skip, goes a 
verticle depth of 200 ft, from 1,800 to 
2,000 ft level. 

As operations go below the 2,000 ft 
level, the firm will probably either deepen 
its No. 5 shaft or sink a new shaft to 
provide another entrance to mine areas. 

S. K. Droubay, vice president and gen- 
eral manager, said that since 1953, UPC 

(Continued on p 156) 
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Ocean-bed 
Bonanza! 


Seven miles off the coast of Louisiana, 
Freeport Sulphur Company is preparing 
to tap a rich, new sulphur deposit — under 
50 feet of water! 


The base of mining operations, pietured 
above while under construction, consists 
of a'Y-shaped island stretching for nearly 
one mile and towering more than 60 feet 
above the water. 


Five large and ten smaller steel pile 
towers, connected by 200-foot-long bridge 
spans, support the complex facilities 
whereby sulphur is melted in its under- 
water formation by superheated water, 
and then brought fo the surface in molten 
form. 


The vital power for this operation pours 
from huge generators to the drilling 
platforms through Simplex submarine 
power cables. Simplex, a working partner 
of the mining industry for thirty years, is 
proud to participate in this monumental 
engineering achievement. 


“Corny” 


WIRE & CABLE COMPANY 


J 79 Sidney Street, Cambridge 39, Mass. 
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Nordberg Machinery plays important part in the 
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The huge Southern Peru Copper Corp. 
open pit copper mine at Toquepala, Peru, 
is one of the major new mining projects of 
this decade. It is now in production, after 
more than five years of planning and de- 
velopment through the combined efforts of 
four large metal mining companies. Each of 


| —_ 
MACHINERY 


ATLANTA CLEVELAND DALLAS DULUTH HOUSTON 


ST. LOUIS ® SAN FRANCISCO ® TAMPA © WASHINGTON 


KANSAS CITY 
TORONTO 


NORDBERG 
TRACK EQUIPMENT 
An extensive railway system serves the 


Toquepala mine facilities. Nordberg equip- 
ment used by the contractor in laying rail 


included Power Jacks, Power Wrenches, 
Rail Drills, and a Hydraulic Spike Puller. 


SYMONS® CONE CRUSHERS 


Six Symons Cones handle secondary and 
tertiary crushing at the big Southern Peru 
Copper Corp. plant. Two of these are 
Standard units, and four are of the Short 
Head type. 






NORDBERG ENGINES 


Five Nordberg 4-cycle diesel engine-gen- 
erator units are installed at the mine, 10,600 
feet above sea level. Each of the 8-cylinder 
Nordberg supercharged engines is rated 
1830 bhp, 1295 kw at their installed altitude. 


these companies have used Nordberg Ma- 
chinery in their far-flung mining operations. 
For, at Toquepala, as in most of the 
world’s great ore and mineral operations, 
Nordberg Mining Machinery is playing an 
important part in the production of large 
tonnages of ore at low cost per ton. 


9 NORDBERG MANUFACTURING COMPANY 


Milwaukee 1, Wisconsin 


MINNEAPOLIS NEW ORLEANS NEW YORK 


VANCOUVER © JOHANNESURG “ LONDON © MEXICO, D.F. 


mining filtration equipment 


HERE IS WHY FE INC. MERITS YOUR CONSIDERATION 


FEINC originated and developed the 
string discharge filter. 


The drum on a FEINC Filter turns on 
a heavy, solid steel center shaft not 
found on most filters. This feature 
alone can protect against costly drain 
line breaks and weld cracks. FEINC 
means ruggedness. 


With over 35 years total experience, 
FILTRATION ENGINEERS has been a 
member of American Machine and 
Metals, Inc., internationally recog- 
nized family of LIQUID-SOLIDS SEPARA- 
TION SPECIALISTS for 3 years. This 
family includes TOLHURST® Centrifu- 


FILTRATION 


gals, NIAGARA® Pressure Filters and 
FEON® Filter Fabrics. FEINC users 
benefit from this concentration of fil- 
tration experience from many fields. 


SEND US YOUR INQUIRY. Tell us your 
problem or tell us your requirements. 
We offer both complimentary labora- 
tory test and pilot plant rental ser- 
vices. Compare our recommendations 
and quotations on vacuum or pressure 
rotary drum (scraper, string or roller 
discharge), horizontal table or precoat 
filters. (Disc type filter available 
soon.) Next time, before you decide 


. Investigate FEInc. Write for Bul- 
letin 103. 


ENGINEERS 


A DIVISION OF 


American Machine and Metals, Inc 


EAST MOLINE, ILLINOIS 


FILTER FABRICS ARE 
TAILORED FOR THE JOB 


Filter fabric construction details are 
not enough. Correct design and fit 
affect filter media life and perform- 
ance. FEON manufactures correctly 
designed and fitted .. . 


ANODE BAGS AND DIAPHRAGMS 
CENTRIFUGAL LINERS 

DUST TUBES 

PLATE AND FRAME FILTER COVERS 
PRESSURE LEAF DISCS 

PRESSURE LEAF SACKS 

VACUUM DISC SECTOR BAGS 


VACUUM DRUM COVERS, BELTS, 
BLANKETS 
YARDAGE PRODUCED OR SLIT TO WIDTH 
Send your inquiry to 
FILTRATION FABRICS 


Diadtsious of sémenican Wachine and Wcetals, Tuc., Yew York o; New York « TROY LAUNDRY MACHINERY e RIEHLE TEST 


ING MACHINES e OE BOTHEZAT FANS e TOLHURST CENTRIFUGALS e FILTRATION ENGINEERS e FILTRATION FABRICS e NIAGARA FILTERS e UNITED STATES 


GAUGE e RAHM INSTRUMENTS e LAMB ELECTRIC COMPANY e HUNTER SPRING COMPANY e GLASER-STEERS CORPORATION 





A quarter century of success with 


Yellow Strand Wire Rope speaks for 
itself at Truax-Traer’s Fiatt Mine 


Truax-Traer depends upon Yellow Strand _ service, quality, availability. So you can be 
on many of their key machines, including — sure that B & B has earned and deserved 
this big 33 cu. yd. shovel equipped with Truax-Traer’s confidence. See your B & B 
Yellow Strand 6 x 41 Lang Lay Wire Rope. __ distributor for prompt delivery. Broderick 
Truax-Traer has used Yellow Strand Wire & Bascom Rope Co., 4203 Union Blvd., 
Rope for 25 years. St. Louis 15, Mo. 

In 25 years there is plenty of opportunity 


to know the ropes —to compare records, Y J] Sz l 
: 


3 WIRE ROPE —™.. SLINGS CLIPS 
\ Ne \ 


4 





Shown here are four Hardinge 9-3-6-8 Tricone Mills grinding sulfide copper 


ores and mixed ores in a concentrating plant in the Belgian Congo, Africa. 


CORRECT BALL SEGREGATION 


in the 


HardingeTRICONE MILLS 


a 
Shop view of a 1014’ Tricone with 9’ long 


tapered shell. 


Every ball in the Hardinge Tricone Mill 


“minds its own business!” > 


Complete specifications upon 


request, Bulletin AH-414-1, 


Highest grinding efficiency and lowest 
ball and lining wear are common to mills 
with a correctly segregated ball charge. 
Tricone Mil! only 
mill providing these essentials to low cost 


The Hardinge is the 
operation without the use of special lin- 
which are sub- 
effective through 
only a part of their wearing life. 


ings or internal devices, 
ject to wear and are 


The Tricone also occupies less floor space 
for its grinding volume than any other 
ball mill built. 


HARDINGE 


COMPANY, 


YORK, PENNSYLVANIA” - 
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INCORPORATED 


240 ARCH ST. ° 


New York © Toronto © Chicago © Hibbing © Salt Lake City © San Francisco © Houston © Birmingham © Lakeland 


Main Office and Works 


Humbug (Continued) 


has mined 450,000 tons of average grade 
lead-silver-zinc ore in the Humbug down 
dip from the old silver workings of the 
Ontario section of the properties. 

The winze was sunk following drili 
hole prospecting in the Humbug. 

The importance of the new venture, 
however, is based on indications of low 
water flow at depth in the Humbug and 
the fact that at depth there is a good 
chance for increase in ore values. 

The development in the UPC section 
of the Park City Anticline is related to 
current mine development and prospect 
elsewhere on the anticline by New Park 
Mining Co. 

New Park’s current work is in an area 
that apparently correlates at depths of 
2,500 ft in the UPC ground. 

The low water flows result from an 
impervious layer of shales and porphyry 
which rest between the Humbug and the 
water-pregnant quartzite long regarded as 
a major ore host in the district. 

Where pumping rates of 500 gpm have 
been found in the Humbug (and easily 
handled) the rates in the quartzite have 
been as high as 5,000 gpm. 

Ore in the Humbug lies in limestone 
bands separated by a series of sandstone 
layers. The ore is irregular but relatively 
constant in band replacement and can 
be found with short drill work. 

During the next six weeks, UPC will 
fan out in a drilling campaign, seeking 
ore on various planes between the 1,800 
and 2,000 ft level. Mr. Droubay esti- 
mates there is a minimum of 100,000 
tons available for development. The 
winze itself was two-thirds in ore. 

Down drilling to verify ore at depth 
for purposes of pushing the incline shaft 
into lower regions of the property also 
will be carried out. 

The incline winze was sunk with a 
Cryderman mucking machine. 

Following about four-months prepara- 
tion, including station cutting, etc., the 
sinking rate was at 100 ft a month with 
the Cryderman. A substantially longer 
period would have been required if hand 
or semi-mechanical mucking operations 
were employed, Mr. Droubay says. 

The winze is used both for ore haul- 
age and for miners and materials. Skip 
pocket at bottom facilitates hoisting of 
ore. 


Camp Bird Plans 500-tpd 
Lead-Zine Concentrator 


Camp Birp Colorado, Inc., announced 
construction will begin April 15 on a 
new 500 tpd lead-zinc concentrating mill 
at its famous Camp Bird Mine, 6 miles 
southwest of Ouray, Colo. 

The new concentrator is scheduled to 
start Sept. 15. A $750,000 construction 
contract was awarded Western-Knapp 
Engineering Co., San Francisco, which 
has been working since last October un- 
der a design engineering contract. 

C. P. Tremlett, vice president of the 
British-owned Camp Bird firm, said the 
steel and concrete flotation mill will re- 
place the original concentrator erected 
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Does your engineering work-load curve look like this? 
SERBRBBATRADS BK 
BRear ry a a 


TREADWELL can keep it like this! 


M. H. Treadwell Company handles 
engineering and design work for 
many industrial companies. 

These companies have peaks in 
their engineering work load due to 
the timing of capital expenditures 
to suit the needs of their eo 
When these occur, Treadwell is 
called in. 

Treadwell carries the full respon- 
sibility for satisfactory and prompt 
completion of the project. The 
customer needs to maintain only a 
normal engineering staff. 


Treadwell’s reputation for com- 
petence and dependability in this 
type of work guarantees satisfac- 
tion, This is evidenced by the num- 
ber of companies that have made 
use of Treadwell engineering serv- 
ices, again and again, over the years. 

Let Treadwell help you with your 
next project. 


M. H. TREADWELL COMPANY, INC. 
140 Cedar Street, New York 6, N. Y. 
1015 Farmers Bank Bldg., Pittsburgh, Pa. 
208 So. LaSalle St., Chicago 4, Ill. 
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TREADWELL SERVICES INCLUDE 
ENGINEERING AND DESIGN FOR 
Ore Dressing 

Minerals Beneficiation 
Electrolytic Plants 

Bulk Materials Handling 
Nonferrous Fabricating Plants 
Smelting and Refining 

Complete Industrial Installations 





Steet: 
REINFORCED 
TREAD 


4 
0 at - bf P. 


FIGHT OFF CUT-IMPACT DAMAGE 


with the New Nylon U.S. Royal Super Con-Trak-Tor S. R. T.* 


A 


Steel-Reinforced Tread", with its thousands of steel filaments (that can’t rust out), 
forms a virtually impenetrable mat between tread and body, provides exclusive 
new protection against cut-and-impact failures. Deeper tread at center and shoul- 
ders, plus Double-Strength Nylon, plus triple beads in 14.00 or over cross section, 
make the U.S. Royal Super Con-Trak-Tor® the world’s toughest off-road tire, 
outperforming competitors by up to 95%. Don’t settle for less on your jobs! 


U.S. ROYAL&S TRUCK TIRES 


a 
(TS united States Rubber 
Rockefeller Center, New York 20, N..Y 
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Camp Bird « Continued) 


at the mine in 1906. There has been no 
milling at the mine for the past four 
years. 

A crew of 50 men is working now 
developing the ore reserves in prepara- 
tion for the mill start up. 

The Camp Bird ores are relatively 
complex. They contain some gold and 
copper in addition to the basic values of 
lead, zinc and silver. Tremlett said the 
new mill, which will be erected on the 
site of the old concentrator, will recover 
all the metals. 


Nuclear Test *““Gnome”’ 
Moves Ahead—Again 


THE TESTING of a nuclear device in a salt 
bed southeast of Carlsbad, N.M.—the so- 
called “Project Gnome”—which was dis- 
cussed as part of AEC’s over-all “Plow- 
share” project for peaceful testing of 
nuclear devices, has gotten to the pro- 
posal stage once more. 

Earlier plans for the test, which would 
add to data gained in the successful 
“Rainier” tests (E&MJ, January 1959, 
p 22) were postponed with the agree- 
ment by the U.S. and Russia to cease 
atomic testing last year. The peaceful 
purpose of the test (gathering of data for 
earthmoving techniques, for comminution 
of rock, and for possible application in 
abstracting oil from shale) did not come 
under the inter-government nuclear ban, 
but the U.S. withheld all nuclear tests, 
apparently to emphasize its good faith 
at the bargaining table. 

Now, the Gnome, a planned explosion 
of 10 kilotons in a salt bed, is again 
moving ahead, with final approval re- 
quired of the President before the ac- 
tual shot. Project Gnome’s specific ob- 
jectives include testing of the feasibility 
of creating an underground reservoir of 
heat; investigation of the possibility of 
producing and recovering radio isotopes 
which would be created by the explosion. 


Roberts Aquaduct Holes 
Through to Grant, Colo. 


THE FINAL holing through of the Roberts 
Tunnel, which will transport water from 
the western slopes of Colorado to the 
Denver metropolitan area, took place 
Feb. 24. The 23.3-mile aquaduct is 10 
ft 3 in. in dia and runs under the Con- 
tinental Divide. Construction started in 
the summer of 1956. 

Headings were driven from the west 
portal near Dillon and from the east 
portal at Grant. A 916-foot access shaft 
at Montezuma was completed Sept. 30, 
1957 and on the next day excavation 
was started toward the east portal from 
the bottom of the shaft. Excavation 
started toward the west portal from the 
bottom of the shaft on Oct. 5, 1957. 

The west section of the tunnel, 8.522 
miles long, between the west portal at 
Dillon and the access shaft was holed 
through last Jan. 2. The alignment (side- 
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NEW PLAINLOCK COUPLINGS 
AND FITTINGS 


For Low Cost Jointing of Plain End Pipe 

@ Speed Installation — Save Time 
and Labor — Cut Piping Costs 

@ No pipe end preparation 

@ Positive grip of pipe ends 

@ Low cost couplings and fittings 


@ Join standard or light wall carbon 
or stainless steel, aluminum and 
other piping materials 


CUT COSTS fon'serren Ano easier PiriNG 


* 


Standard Couplings Lightweight Couplings Snap-Joint Couplings Rigid Couplings 
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Malleable tron Fittings Pvc Lined Fittings Plastic Fittings Aluminum Fittings 
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Stainless Steel Fittings Vie-Groover Tools Vie-Easy Tools Plug Valves 
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Power for Toquepala 


Today American free enterprise is 
finding opportunities all over the 
world. And wherever in the world 
these to be found, 
chances are is there 


opportunities are 
Brown Boveri is 
already with factory-trained special- 
ists, company-owned production and 
service facilities and the precious 
advantage of local know-how and 
engineering experience. 


In planning the gigantic Toquepala 
project, the combine headed by Amer- 
ican Smelting and Refining Company 
and its consulting engineers, Stearns- 
Roger Mfg. Company, turned natu- 
rally to Brown Boveri for the power 
supply. In Peru, nearly all large 
turbo-sets are Brown Boveri-built 
and our company there is an estab- 
lished service organization with resi- 
dent engineers available anywhere in 
the country. 


Look where you will the story is the 
same — be it gas turbines in Arabia, 
rectifiers in Rhodesia, switchgear in 
India, a turbo-compressor in Paki- 
stan, power line communications in 
the Congo or mining operations in 
Arizona or Toquepala—it’s routine for 
Brown Boveri. 


One of two Brown Boveri 20/22 MW Pre- 
ferred Standard steam turbine-generators at 
Toquepala copper smelter in the Peruvian 
Andes. Generators are 60 cycle, 3600 rpm. 


...an example of global engineering by Brown Boveri 


Control panel for one of the Brown Boveri turbine-generators. 


Over 80% of the production of Brown 
Boveri’s great Swiss works is ex- 
ported and we maintain production 
facilities, sales and engineering of- 
fices in over 65 countries with close to 
70,000 people on our payroll. 

If you are thinking of an overseas 
project of any kind, we invite you to 
draw on this unique experience in 
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They power huge electric stripping shovels, 
smelter blowers, crushers, separators and other 


heavy mill equipment . . . and two company 
housing projects. 
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global engineering. We think you'll 
be glad you did. 

Brown Boveri builds steam and gas 
turbines, boilers, condensers, genera- 
tors, transformers, switchgear, recti- 
fiers, motors and complete rolling mill 
drives, compressors, electric furnaces, 
betatrons, induction heating equip- 
ment, communication equipment. 


This is the biggest thermal station in Peru. 
Brown Boveri also supplied the two main con- 
densers, the dump condenser and the air 
ejectors. 


BROWN BOVERI Brown Boveri Corp., Dept. EM4, 19 Rector Street, New York 6, N. Y. Agents in 27 U. S. cities. 
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Tunnel ( Continued) 


wise) error was 1% inches and the 
vertical error in grade was 2% inches. 

The east section of the tunnel, 14.756 
miles was holed through February 4. 
The alignment error was 14% inches 
and the elevation error was 4 inches. 


Federal-Radorock 
Merger Is Due 


Directors of Federal Uranium Corp. 
and Radorock Resources, Inc. have set 
April 22 as the date when shareholders 
of both firms will vote on merger. 

Stock will be exchanged on a share- 
for-share basis in the two mining com- 
panies. The surviving firm will be called 
Federal Resources, Inc. 

Letters to shareholders disclosed that 
Nels W. Stalheim will be chairman of 
the board and chief executive officer 
while Ralph W. Neyman will be presi- 
dent. Both are Salt Lakers. Mr. Stalheim 
was chairman of Federal and president 
of Radorock while Mr. Neyman was 
president of Federal. 

Other officers will include Bruce W 
Odlum, Indio, Calif., vice president; 
Donald V. Peters, Salt Lake City, sec- 
retary and treasurer. 

Directors, in addition to Stalheim, Ney- 
man and Odlum will include William H. 
Gobson and J. Eastman Hatch, both of 
Salt Lake City; Melvin D. Rueckhaus, 
Albuquerque, N.M., and Lester H. Harri- 
son, Kellogg, Ida. 

The report discloses that since Sep- 
tember 1955 Radorock’s share of gross 
income from Radon mine totaled more 
than $11-million. 

“As of Jan. 1, 1960, estimates of ore 
remaining in the Radon were approxi- 
mately 303,000 tons of uranium ore av- 
eraging .79 U308. A smaller orebody 
on adjacent Hot Rock group of claims 
currently being mined from the Radon 
shaft, is estimated to have ore reserves 
of 26,000 tons, averaging .42 U308,” the 
letters state. 

Shareholders were advised the merged 
company would have substantial cash 
flow, annual dividend of initial ten cents, 
trained management and diversified in- 
terest in uranium mining, in Utah and 
Wyoming, and milling in Wyoming, in- 
terests in the Conjecture, Coeur d’Alene 
district, silver mine; oil and gas holdings 
and 50% interest in Nevada beryllium 
developments. 


IN THE U.S. 


ALASKA 


James A. Walper, an officer of the 
Alaska-Canadian Mining & Exploration 
Co., Ltd., said his firm plans extensive 
exploration for gold deposits this spring 
on Chicken Creek Dome in the Iditarod 


Ohio Brass 4-Way Expanding Anchors 
hold in both soft shale and hard rock 


GO UP FAST.. 
of the wrench. 
DEVELOP TOP HOLDING POWER with easy wrenching effort 
. 150 ‘‘foot pounds”’ of torque gives bolt tensions of 9000 
pounds. 
WORK IN CLOSE QUARTERS ...0O-B engineers developed 
these anchors underground. Personal knowledge of mining 
problems enabled them to design units that are especially 
suited to your needs. 
GET SERVICE for your roof bolting problems ...see your 
local Ohio Brass engineering representative or write Ohio 
Brass Company, Mansfield, Ohio. 


Thuo Brass) 


beeen 


. 4-way expansion begins with the first turn 


EXPANSION SHELLS JG * LINE MATERIALS + SAFETY 


AND CONTROL EQUIPMENT «+ ELECTRIC HAULAGE MATERIALS 


0-B Bail Type Expansion 


Shell and Plug 
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0-ton oyratory... 
hard-faced with 


SEMI-AUTOMATIC 
WELDER 


STOODY SEMI-AUTOMATIC WIRES are available 
in a wide range of alloys for application 
through most standard semi-automatic 
welding machines. 
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This gyratory is used in the reduction of copper ore, a tough 
operation that results in severe metal loss. In rebuilding 
the mantle, manganese bars were first welded in place with 
Stoody Manganese; the entire wearing area was then 
overlaid with Stoody 100 applied with the semi-automatic 
welder. 1800 pounds of weld metal were required for the job. 
The combination of Stoody alloys and the semi-automatic 
welder measurably increases service life and reduces 
maintenance costs on equipment subject to destructive wear. 
Your Stoody dealer (check the Yellow Pages of your phone 


book) has detailed information and will gladly demonstrate 
in your own shop. 


STOODY COMPANY 


11930 East Slauson Avenue ¢ Whittier, California 
AT THE MINING SHOW: BOOTH 202 
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Alaska (Continued) 


Mining District of northwest Alaska. 

Walper said some $125,000 would be 
spent this year for surface and subsurface 
exploration with a view to possible hard 
rock mining. 

There are dwindling placer mines in 
the area, which is about 300 miles north- 
west of Anchorage. 


Two Spokane mining firms reported 
plans to expand development work at 
the Little Squaw Mining Co. property 
located about 200 miles north of Fair- 
banks. The gold property is owned by 
Grandview Mines and Metaline Mining 
& Leasing Co. 

Officials said development work this 
year will include about 600 ft of new 
tunneling through gold quartz veins. 


ARIZONA 


Inspiration Consolidated Copper Co. 
concluded arrangements to acquire the 
International Smelting & Refining Co. 
smelter at Miami about April 1. This 
smelter treats Inspiration concentrates 
and cement copper, as well as materials 
from other producers. President H. 
Myles Jacob stated that in addition, it 
was hoped that « major addition to the 
electrolytic refinery at Inspiration would 
be completed by the end of 1960 or soon 
thereafter. With ownership of the smelter 
and completion of the refinery addition, 
the full output of the company’s Inspira- 
uon and Christmas mines, and a part 
ot the smelter’s toll and custom ore 
intake can be shipped in the form of 
refined cathodes. 

Capital expenditures, largely for con- 
struction at the Christmas Mine, were 
$1,876;719 compared with $517,143 in 
1958. Expenditures will increase in 
1960 with continuation of development 
and construction at Christmas, building 
of the electrolytic refinery addition at 
Inspiration, and purchase of the Miami 
smelter. 

Completion of the Christmas Project 
at its planned capacity of 4,000 tpd of 
ore is expected by late 1961. Copper 
production will approximate 18,000 tons 
per year. 

Christmas Project costs during 1959 
totaled $2,576,370, of which $1,112,572 
was for mine development. Further ex- 
penditure in the mine is estimated to be 
$4,375,000 of which about $2,790,000 
will be for development. An additional 
investment of $8.9-million is estimated 
for surface plant and facilities. 


Bear Creek Mining Co. has filed on 
some 200 claims representing about six 
square miles of area in the Dragoon 
Mountains area of southern Arizona. 
Last year Bear Creek was instrumental 
in acquiring claims in the Safford area 
in eastern Arizona and transferred them 
to the parent company. 


A geological map of Gila County has 
been released by the Arizona Bureau of 
Mines, at the University of Arizona, 
_ Tucson. It is another in a series of de- 

(Continued on p 168) 
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Bill Smith, contractor, 
Speaks on used equipment! 


“Take it from me, I’ve bought some real “But now things are a lot different. When 
junk in used machines. Fixing 'em up and | buy used equipment, | buy from a 
keeping them fixed used to be just one Caterpillar Dealer. 

long headache. 


“I've found Caterpillar used machines “By keeping them in good shape, when 
similar to new in more ways than one. | trade them back in, | get top dollar. | 
They stand up better and are easier to guess you could call that ‘built-in’ value!” 
keep working. And here’s something else 

that’s important... 


Your Caterpillar Dealer can give you 
the best used equipment buys in town. 
No other outfit offers you deals with 
this protection: 
A “Bonded Buy” up to $10,000 on 
used Caterpillar equipment—your guar- 
anteed assurance of satisfactory machine performance 
and on all parts of the machine during the guarantee 
period . . . and it includes labor, too. Also a “Certified 
Buy” and a “Buy and Try” class of machines that give 
you full value for the money. 
You know what you’re buying from a Caterpillar 
Dealer. He’s listed in the Yellow Pages. Make his lot 
your first stop for used equipment. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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SOUTHERN PERU COPPER selects 
AGITAIR'S for TOQUEPALA! 


Galigher Company is proud to have furnished over 700 cells 
of +48 AGITAIR” Flotation Machines for the Toquepala 
concentrator. Toquepala is typical of the many Galigher 
installations'in the 30,000 and upward tonnage range. 
Every AGITAIR” installation is designed to meet individual 
requirements, assuring maximum metallurgy, low power 


GALIGHER 


CONSULTATION + ORE TESTING + PLANT DESIGN 


GALIGHER PRODUCTS: AGITAIR® Flotation Machine, VACSEAL Pump, 


Geary-Jennings Sampler, Acid-proof Sump Pump, Geary Reagent Feeder 


Laboratory AGITAIR® Flotation Machine, Laboratory Pressure Filter, Labor- 
atory Ball Mill, Rubber Lined and Covered Products, Plastic Fabrication. 
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consumption, low maintenance cost and ease of operation, 
aided by the outstanding field service of Galigher metal- 
lurgists. Regardless of the scope of your operations, contact 
Galigher for additional information about the adaptability 
of the AGITAIR" to your problem. Request bulletin +A-55. 


Leaks a Exprisnen ead, Sorin 
The GALIGHER Co. A-518 


HOME OFFICE: 
545-585 W. 8th South, P, ©. inns ou fe 
921 Becgen Ave. (Room 922 } Suitey Gop 0; tose Maa” 


Metallurgical 
Division... 
Engineering 

Service 
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Industrial hose and other rubber products since 1870 


reduced construction 


lime by 20% 
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MANUFACTURING CORPORATION, TRENTON 3, N. J. 
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CHEMICALS 


<> 


team up for greater profits 


Recovery and ultimate profits rise when “tailor-made” 
chemical recovery agents enter the flotation picture. More 


and mo 


mendot 


mining 
value o 


rators have come to realize the tre- 
the proper combination of these in 


flotation operations. Below are some nuggets of fact 
designed for quick, informative reading by the profit- 


minded process engineer. 


CHEMICALS JOIN FORCES FOR 
WIDE-RANGE RECOVERY 


Here's a chemical team of flo- 
tation recovery agents which, 
together with a first-rate frother, 
do a man-sized job of quickly 
separating wanted minerals 
from gangue and unwanted 
minerals, improving concen- 
trates, lowering costs and 
greatly increasing the efficiency 
of flotation processing. 

Long used as standard sulfide mineral 
collectors, the nine Dow ae 
play an increasingly important role 
flotation recovery. As the gap narrows 
between costs and profits, new process- 
ing materials and methods become of 
prime interest to operators who wish to 
see profits return to the profit side of the 
ledger! Flotation research being carried 
out by Dow metallurgists and chemists 
shows how various combinations of 
Dow flotation chemicals can help oper- 
ators to do just that! 

A good example of teamwork among 
Dow’s reagents is found in the flotation 
of copper minerals. A combination of 
Z®-200 and Z-11 plus Dowfroth® 250 
is particularly effective for a wide 

variety of copper ores. Z-200 is highly 
selective and Z-11 adds its specific col- 
lecting properties to “backstop” the 
activity of Z-200. The results are higher 
grade concentrates, better metal recov- 
ery and increased economy in process- 
ing. An additional advantage of this 
reagent combination is that it eliminates 
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Cresylic Acid 


Pine Oil 
6” 18” 
230 230 


RUBBER STATOR FROM FAGERGREN MACHINE AFTER 3-MONTH IMMERSION IN FROTHER 


Dowfroth 250 minimizes damage to rubber covered equipment. 


the need for a continual inventory of 
many different reagents, while at the 
same time it provides high collecting 
power for virtually all of the sulfide cop- 
per minerals which may be processed. 


It’s well worth noting that Z-200, the 
newest of Dow flotation collectors, ex- 
hibits outstanding copper-iron selec- 
tivity, floating almost no free pyrite in 
lime alkaline pulps above a pH of 9.5. 


Dowfroth 250, the third member of 
the trio above, is a powerful, non- 
collecting frother for both sulfide and 
nonsulfide minerals. It is completely 
water soluble. Its noncollecting power 
means that engineers can easily regulate 
frother and _ collector independently. 
Then there are the twin economies in 

maintenance and in cost-of-use. Since 
Dowfroth 250 is much less reactive with 


synthetic and natural rubbers than most 
of the other commonly-used _frothers, 
rubber covered equipment such as sta- 
tors, impellers and pumps are less often 
down for repair. Dowfroth 250 virtually 
pays its own way, too! It’s effective at 
one-fourth to one-third the quantity re- 
quired of other frothers, with resulting 
savings in frother costs and in storage 
space. 

Dow research chemists are experi- 
enced in flotation chemistry, but they’re 
constantly learning new tricks and new 
techniques in the more efficient appli- 
cation of recovery reagents to mining 
processes. 

For the latest word about these tech- 
niques and the chemicals involved, send 
for a copy of the extremely interesting 
book “Flotation Fundamentals”. Its 107 
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pages are packed full of facts and infor- 
mation that will prove highly profitable 


to your operations, 


FLOCCULATION 
Settles problem 
suspensions 

Mining metallurgists who have been 
faced with problems in _liquid-solid 
separations have had graphic proof that 
an effective answer to their problems 
can be achieved with the use of 
Separan® flocculating agents. These 
polyacrylamide-type settling agents 
adsorb onto the surface of minute sus- 
pended solids and settle them out 
quickly—often at hundreds of times the 
untreated settling rate. 

By using Separan NP10, for example, 
one uranium processor planning a new 
facility recently eliminated from his 
plans four of the five thickeners, two 
banks of filters on the underflow from 
these thickeners and several impound- 
ing dams. The savings in the revised 
operation alone amounted to several 
thousand dollars per day, and at a cost 
of only a few dollars per day for 


Separan. 


At present Dow’s family of floccu- 
lating agents already have a long history 
of success. Each situation will deter- 
mine which member of the family will 
do the best job for you. And in every 

case they are backed by fully experi- 
enced Dow technical men. When it’s 
a question of liquid-solids separation, 
these men are anxious to be of service 
to you. 


MAGNESIUM HYDROXIDE 

New idea in precipitants... more reactive, 
freer flowing, does not lump in storage. 
Uranium processors now using. 


CAUSTIC SODA 

86-page caustic soda handbook puts a 
wealth of NaOH information in compact, 
useable form. Gives all the information 
about this essential chemical. 


ION EXCHANGE 


Recovers, separates, and 
concentrates metals 


The process of ion exchange has made 
a mark for itself in many different fields, 
particularly where extremely valuable 
metals, such as uranium, are being re- 
covered. The pregnant solution contacts 
a bed of ion exchange resins. The metal 
ions are concentrated in the resin beads 
and can then be readily recovered. 


The profitable use of ion exchange 
resins is indicated when: (1) metal 


values are being recovered by less eco- 
nomical methods; (2) metal values are 
being lost; or, (3) recovery of meta\ 
values is economically impractical by 
other processes. 


Dow’s dependable family of Dowex® 
ion exchange resins is fast becoming a 
standard tool for copper recovery, co- 
lumbium and tantalum recovery and 
separation, and molybdenum recovery. 
And Dow’s skilled ion exchange techni- 
cal team is ready to give you a hand 
when you need it. 


lon exchange applications are proved out at Dow laboratories,under simulated actual field conditions. 


If you’d like to know more about any of the chemicals discussed 
here, or about the many other Dow mining chemicals, write THE DOW 
CHEMICAL COMPANY, Midland, Michigan, Chemicals Merchandising 


Department 935BD4. 


MICAL. NEWSFRONT 


bY Se bP 


CHELATING AGENTS 

The family of Versene® products offers the 
mining industry the most complete line of 
chelating agents. Efficient and economical to 
use as filter cloth cleaner and descaler. 
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MURIATIC ACID 

New! Fact-filled handbook about Dow 
muriatic acid. A “must” for everyone con- 
cerned with improving mining process 
operations. 


DOW CHEMICALS basic to the mining industry 


Flocculants * lon Exchange Resins * Preservatives * Chelating Agents 
Ammonia ¢ Solvent Extractants * HCL « Frothers * Chlorine * Calcium Chloride 


Alkalies * Flotation Agents 


THE DOW CHEMICAL COMPANY 


Midland, Michigan 


SRT 
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Your product has to be best . . . and so do your screens. Your 
present equipment can be equipped with Bee-Zee Screens, 
round-rod as shown above or in any of the special rod shapes 
shown below. Screens are all-stainless-steel and all-welded, with 
electronic control spacing the rods precisely. Find out how Bee- 
Zee Screens turn problems into profit — to make you money. 
Wire, write or phone Galesburg DIckens 2-5154 collect. 


BIXBY-ZIMMER ENGINEERING CO., 540 Abingdon St., Galesburg, Ill. 


gocoe vyvy S00) cy 4 ebebede 


Bee-Zee Screens in a wide variety of shapes and sizes meet the needs of leading 
firms in the coal, minerals, quarry, oil, food, chemical, plastic, brewing, distilling, 
pulp and paper, rubber and other industries. 








Arizona (Continued) 


tailed maps. Already printed are Mari- 
copa, Mohave, Yavapai, Cochise, 
Graham, Greenlee and Pinal counties. 
They are at a scale of 1:375,000 and 
are priced at 75¢. 


COLORADO 


Preparatory work is progressing on the 
projected 6,000 ft extension of the 
Lucania Tunnel near Idaho Springs. It 
is the biggest mining operation at present 
in Clear Creek and Gilpin Counties. 

Cleaning up and ventilation of the 
old workings is expected to be finished 
by early spring and driving of the tunnel 
will be started by Fall River Exploration 
& Mining Co. The work is under the 
direction of Charles E. Fetterhoff, su- 
perintendent, and Warren Prosser, engi- 
neer. 

The property in the past has been a 
large producer of silver, gold, copper, 
lead and zinc. 

Tunnel extension and development 
work is continuing at the Big Five, also 
known as Central Tunnel in Clear Creek 
County. A tunnel has been driven 325 
ft above the old main level. Two known 
veins have been cut over in this exten- 
sion and they are being explored further 
by Clear Creek Mining Co., operator of 
the property. 

Clear Creek Mining has also leased 
the Silver Spruce Mill, idle for some 
time, in preparation for production. Al- 
fred G. Hoyle is engineer in charge of 
the Big Five operations. 


Jack Pot Oil Co. reports good ore 
showings at the Bald Eagle Mine, where 
it has been conducting exploration and 
development. The Bald Eagle a few 
years ago gained attention when it be- 
came the state’s second largest producer 
of gold. It attained that level for only a 
few months but it is in a favorable sec- 
tion of the Virginia Canyon ore district. 
Milton George is supervising the Jack 
Pot work. 


Henry de Linde is continuing his ex- 
ploratory work on some properties in 
the Floyd Hill area of Clear Creek 
County. 


Oscar Weis is milling some of the dump 
ore of mines in the Chase Gulch section 
of Gilpin County. Weis said he is mak- 
ing arrangements also to start up the 
Boodle Mill at Nevadaville. 


Keith Alexander, president of Mica 
Minerals, Inc., has reported a successful 
run of a new mobile mica mill north of 
Salida in Chaffee County. The mill was 
set up near the Magnason Bros. mica 
pit. 

He said the present mill can process 
one carload a week of crude mica for 
west coast markets but that he hopes 
to expand capacity. Mica Minerals has 
contracted with Lamberg Bros. to mine 
the ore. The test mill uses a shortway 
separator process that includes screening 
and a patented process developed by 


(Continued on p 174) 
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keep driving longer 
for lowest cost-per-mile 


It takes just one “down” unit to wreck schedules, eat 
up narrow profit margins. That’s why more and more 
contractors count on the Nygen-built General Tire to 
keep units rolling whatever the going. Engineered for 
maximum traction and minimum rolling resistance, 
Generals take mud, sand, rock and grades in stride... 
help hold costs down to keep profits up. Prove it to 
yourself on your next big job. 


THE GENERAL TIRE & RUBBER C0. Akron, 0. 
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See the NEW McNally Pittsburg 
— Pigapmiedd ” Belt Conveyor 


—that increases belt life, 


_—,._ maintenance cost! 
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The “Shorty” unit is only 2 feet high! 


The new “Shorty” underground conveyor featuring the new McNally 
Pittsburg Cradle Idler is ideally suited for use in limited working areas. 
Vertical supports are only 2 feet high. For extremely low clearance 
installations these conveyors can be made with 3” diameter rollers 
(instead of the standard 5”), and the average over-all height ‘can be 
as little as 17” for a 36” belt, using a 30° deep trough idler construction. 


For “Do-it-yourself” construction, the H-frames and stringers (which 
may be either wire rope or pipe stringers) are shipped disassembled 
and may be assembled in the field to fit any conveyor length necessary 
It is only necessary to cut the stringers to the desired length, attach 
the Cradle Idlers and H-frames, and your conveyors are ready for 
operation. 


McNally Pittsburg Mfg. Corp., Pittsburg, Kansas 


(1) Please send information on the new McNally 
Pittsburg belt conveyor. 


( Have Sales Engineer call for further consultation. 


Exclusive 
NEW Patented 
Cradle Idler 


*Patents Pending 


The secret of the dramatically 
improved performance and lower 
maintenance cost of this new 
heavy duty conveyor is the true 
catenary suspension of the Cradle 
Idlers. Since the rollers rotate on 
the steel rope, dangerous “loping 
and harmonics” cannot develop. 
The 5” rubber rollers, assembled 
on precision ground ball bearings, 
are prelubricated, lifetime sealed. 


@ Increased belt life—because full 
belt support is maintained under 
all conditions 


e@ No creasing or cutting of belt 


@ Minimum maintenance 


silences Baler) Jt 


MANUFACTURERS ( TO MAKE COAL A BETTER FUEL 


a le a 


McNally Pittsburg Manufacturing Corporation—Manu- 
facturing Plants: Pittsburg, Kansas ® Wellston, Ohio 
Engineering and Sales Offices: Pittsburgh * Chicago 
a lena ichnciaciaicaah ee Rio de Janeiro * Pittsburg, Kansas * Wellston, Ohio 


Company 





HAVE YOU SEEN “THE MAN WITH THE RED VALISE”? 


Every Hercules Explosives technical repre- good idea. He’s been expertly trained in his 


sentative carries ““The Red Valise” you see field, and backing him up is a complete line 
above. In it are dummies of Hercules” — of quality materials for the industrial ex- 
Blasting Caps; with it in front of you, you __ plosives user. You can always receive the 
and the Hercules man can determine the help you need from Hercules, either by 
best materials for your specific requirements. contacting the Hercules sales office nearest 
Talking with the Hercules man is alwaysa _—you or by writing direct to Wilmington. 


Explosives Department 


HERCULES POWDER COMPANY 


nCORPORATEC 


900 Market Street, Wilmington 99, Delaware 


xR60-3 


BIRMINGHAM + CHICAGO + DULUTH + HAZLETON + JOPLIN «+ LOS ANGELES «+ NEWYORK «+ PITTSBURGH « SALT LAKE CITY + SAN FRANCISCO 
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Whats 


Costing IgCUr 


doctor 


tired engines? 


Good as today’s engines are, the cost 
of operation is a whale of a lot higher 
than it has to be if you’re still using old- 
fashioned equipment with clutch pedal 
and clash-box. 

For with a hydraulic drive —like 
Allison’s TORQMATIC — you can free 
your engines from the shock-loads and 
strains which stick-shifts cause. 

You see, TORQMATIC DRIVES extend 
engine life by virtually eliminating one 
of the main causes of engine wear — 
lugging. And they get more work out 
of an engine, too, because there’s no 
power lag when the driver shifts. 


SAVE MONEY AUTOMATICALLY 
What’s more, TORQMATIC eliminates all 
engine-disconnect clutch repairs — sav- 
ing owners of big equipment an average 
of $800 a year in parts and labor. It 
saves up to $2,000 in equipment dam- 
age every time you train a rookie in 
operating big equipment — practically 
eliminates high repair bills for unavoid- 
ably shock-loaded drive lines and axles. 
Just from the operating cost angle, the 
man with TORQMATIC advantages—who 
thinks about total cost, not just first 
cost — figures to head off a lot of com- 
petitors. Interested? See your equip- 
ment dealer today or write Allison. 


Allison Division of General Motors 
Indianapolis 6, Indiana 


In Canada: General Motors Diesel Ltd., 


London, Ontario 


et c* 
DRIVES 


THE MODERN DRIVE FOR 
MODERN EQUIPMENT 
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REQUIREMEN TS BACKED BY RESEARCH 


Creative research is working for you today at Halliburton! 
In a continuing program of creative research and develop- 
ment, new and better grouting materials and placement 
techniques have been and are being introduced by Halli- 
burton to make pressure grouting more efficient and more 
effective than ever before. Halliburton can meet your grout- 
ing needs with: 


MEN 
... in the field — in the laboratory — on the job. Using 
their extensive knowledge, gained by technical train- 
ing and sub-surface experience, to help you obtain 
better results with the most advanced techniques 
and equipment. 
EQUIPMENT 
... job proven for dependable and convenient meter- 
ing, mixing and displacement of grouting materials. 
MATERIALS 
.-.in the widest selection of chemicals and cements 


available. Chemical Grouts for placement in a single 
operation — designed for more thorough setting 
throughout the permeable zones than with chemical- 
plus-catalyst, two-step methods. Cement Grouts de- 
signed for continuous placement in connection with 
consolidation and/or plugging of permeable forma- 
tions. Admixes, retarders and accelerators are ayail- 
able for helping to provide greater control in setting 
characteristics and times in various formations. 


Call your nearest Halliburton Pressure Grouting Service 
Division Office and see how this unbeatable MEN-EQUIP- 
MENT-MATERIALS combination... backed by the most 
modern research facilities...can help provide you with 
full-scope service in the field of grouting. 


Write today for your copy of the new “Halliburton Pressure 
Grouting Service” Brochure No. PGS-0002. 


Halliburton is financially able to perform any size grouting job as a prime or sub-contractor. 


HALLIBURTON are 


PRESSURE GROUTING SERVICE 


A DIVISION OF HALLIBURTON OIL WELL CEMENTING COMPANY 
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Colorado (Continued) 


Alexander 
pure. 


Mencimer Bros. of Denver. 
said the finished mica is 98% 


Court entered a de- 
claratory judgment terminating a 1957 
agreement between U.S. Fluorspar Co. 
and Continental Mineral Resources Co., 
headed by Louis Fishman of Chicago. 

The court order gives clear title to 
U.S. Fluorspar, headed by Peter Ban- 
croft, to 560 acres of land nine miles 
northwest of Salida in Chaffee County. 
Engineering surveys have indicated a 
large deposit of fluospar ore. 

The action clears the way for Ban- 
croft to continue a 20-year struggle: to 
develop the deposit near Salida. 


Denver District 


IDAHO 


Hecla Mining Co., Wallace, 
1959 consolidated net 
$860,418 compared with 
year before. 

Total income was $4,417,026 from 
the sale of ore concentrates, premix 
concrete and sand and gravel (the latter 
was from Ace Concrete Co., Dishman, 
Wash., which Hecla purchased last year), 
plus $104,774 in dividend income. and 
$177,300 in other income. , 

The Star mine at Burke, owned by 
Bunker Hill and operated by Hecla, 


reported 
income of 
$701,730 the 


produced 218,239 tons of ore averaging 
4.32% lead, 9.95% zinc and 1.41 oz 
silver per ton. The company’s share 
(33.25%) of production from the unitized 
area of the silver belt near Wallace op- 
erated by Sunshine Mining Co. was 
69,332 tons running 27.84 oz silver and 
0.57% lead per ton. 

Production from the Silver summit 
mine amounted to 29,422 tons averag- 
ing 32.28 oz silver and 0.80% copper 
per ton. Rainbow area output was 4,520 
tons running 24.91 oz silver and 0.57% 
copper per ton. 

Hecla reported operation of the Radon 
uranium mine in Utah produced 62,587 
tons. Another 6,502 tons of ore was 
mined at the nearby Hot Rock prop- 
erty. 

Exploration work is being conducted 
by Hecla in the American Silver-Silver 
Standard area near Wallace. Two dia- 
mond drills have been set up in Hecla’s 
east lateral from the Silver Summit 
mine’s 3,000 level. One will probe 1,000 
ft southeasterly for the downward ex- 
tension of a north-south vein, another 
will go 1,000 ft southerly for a down- 
ward extension of the Fort Wayne vein 
of American Silver. 


Operators of the Mountain Goat min- 
ing lease near Wallace reported that 
about 100,000 tons of zinc-lead-silver 
ore has been developed for mining and 
production has been running at about 
100 tons a day since mid-December. 


W. C. Kennedy and Herbert Zanetti, 
Wallace, have been developing the prop- 
erty for the past four years under a 
lease from Day Mines, Inc., Wallace. 

Ore is being trucked to the Rex Mill 
by Zanetti Brothers, Wallace, who pur- 
chased the mill from Callahan Consoli 
dated Mines, Inc., about 11 years ago 
and sold it to the mine lessees last fall. 
The mill is being operated on a three- 
shift basis with zinc concentrates going 
to Bunker Hill at Kellogg and lead 
concentrates going to Asarco’s East 
Helena, Mont., smelter. 

The Mountain Goat Mine was started 
in 1911 and produced little ore with 
the result that it was shut down in 1917. 
It remained idle until Kennedy and 
Zanetti leased it four years ago. 


Clayton Silver Mines, Wallace, reported 
sales of almost $200,000 in lead-silver 
concentrates during 1959 but net in- 
come for the year was only $78. The 
firm said it had more than $86,000 
worth of concentrates on hand at the 
end of the year, most of it accumulated 
during the last part of the year when a 
smelter strike was in progress at East 
Helena, Mont. The firm said the con- 
centrates are now being sold. The $78 
net compared with $7,733 for 1958. Cur- 
rent assets were increased $35,000 dur- 
ing 1959 to $304,273. 

Ore output at the mine near Clayton 
was 26,279 tons compared with 24,876 
in 1958. Norman M. Smith, general 
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Tris oceanside view is part of Southern Peru Copper Cor- 
poration's new Toquepala project and shows, at right, the 
‘OCC’ Heavy-Media system, manufactured and installed by 
The Ore & Chemical Corp. It was entirely prefabricated. Above 
is a typical layout of an ‘OCC’ system. The layout is flexible 
and will be designed to meet your specific product and plant 
requirements. Southern Peru selected the ‘OCC’ system after 
thorough tests at our White Haven, Pa., Pilot Plant. The system, 
designed to clean 85 TPH of Coquina seashell, was fabricated 
from corrosion-proof materials for the use of sea water, and is 
reinforced to withstand the earthquakes there. 


Send for Information on Pilot Plant Services 
The ORE & CHEMICAL CORP. 


80 BROAD STREET, NEW YORK 4, N. Y. 


HEAVY-N 
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GREATER 
MINERAL 
RECOVERY 
WITH ; 
WEMCO-FAGERGREN | 


FLOTATION! 


Now, when the high cost of mining 
is more than ever a prime factor, losses 
of mineral as tailings must be kept 


to an absolute minimum. 


Look at the record . . . at the results 
of competitive tests in operating 
plants! Wemco-Fagergren cells 
recover a greater percentage of the 
mineral in the mill feed—consistently! 
For lowest capital investment, 

lowest maintenance—highest recovery 
—look to Wemco, world leader 

in flotation equipment and the 

proved answer to more substantial 


operating profits. 


a division of 

Western Machinery Company 

650 Fifth St., San Francisco 7, Calif. 
and throughout the world 
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Idaho (Continued) 


manager, said a shaft-deepening project 
was completed and a new 800-ft level 
opened during the year. Development 
is expected to continue on this level 
during 1960. 


Silver Syndicate, Inc., Kellogg, reported 
1959 production from the Rambo area 
near Kellogg was only 3,843 tons com- 
pared with 12,303 tons in» 1958 and 
19,852 tons in 1957. 

As a result, the firm reported a net 
loss of $12,586 for the year. W. M. 
Yeaman, Yakima, Wash., president of 
the firm, said in the annual report that 
because of the low price of lead it has 
been deemed unwise to attempt turther 
exploration and development of the 
Rambo area. 

Ore extracted by the operating com- 
pany at the Rambo area, Sunshine Min- 
ing Co., Spokane, averaged 7.4% lead 
and 12.56 oz silver per ton. Sale of 
concentrates amounted to $39,904. 


Net earnings of Golconda Lead Mines, 
Wallace, were $87,142 in 1959. This 
compared with $44,349 the year before. 
Golconda, which owns 155,000 shares 
of Lucky Friday Silver-Lead Mines Co., 
Wallace, reported that ore reserves at 
the Lucky Friday mine near Mullan 
were increased by 550,000 tons during 
the year to a total of 1,373,132 tons. 
The firm’s annual report stated that 
the Golconda Mill handled 71,000 tons 


of ore during the year, most of it custom 
ore from the Lucky Friday Mine. With 
the new 500 tpd Lucky Friday Mill 
going into operation this month, Gol- 
conda’s mill will be placed on a standby 
basis until a new source of custom ore 
becomes available. 


A diamond jubilee celebration is in the 
planning stages at Kellogg to observe 
the 75th anniversary of the discovery 
of the famous Bunker Hill Mine there. 
The Kellogg Chamber of Commerce is 
spearheading the project. 


Silica sand production operations were 
started at the new J. R. Simplot Co. 
sand and clay refining plant at Bovill. 
The plant will produce silica sand for 
the manufacture of flint glass and crys- 
tal. The operation is expected to have 
an annual output of about 3,000,000 
100-lb bags of clay and sand. Plant was 
built at a cost of $1.5-million to process 
the extensive clay and sand deposits in 
Latah County in north central Idaho. 


Idaho ranked first in U.S. output of 
silver in 1959; second in production of 
both lead and zinc and 10th among the 
nation’s gold producers, according to 
preliminary annual figures compiled by 
the U.S. Bureau of Mines. The state’s 
silver production was 16,088,300 oz; 
the lead production approximated 60,000 
tons and the zinc production was esti- 
mated at 53,500 tons. 


Development and exploration work on 
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CYCLONES 


LINATEX 


(a specially processed rubber) 


the most effective way 
to combat abrasion 


CHUTES — LAUNDERS 


LONGEST 


WITH 


HOPPERS — SKIPS 


TABLE DECKS 


CONVEYOR BELTS 
Write for free information 


LINATEX CORP. OF AMERICA 
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SINKING 
FRAMES 


TUNNEL & MINE 


the 1,100-ft level of the Dayrock Mine 
of Day Mines, Inc., north of Wallace, 
has brought in a new vein of silver- 
lead ore, Henry L. Day, president and 
general manager, reports. Limited de- 
velopment of the vein has shown it to 
be of commercial silver-lead values with 
a higher-than-average silver-lead ratio, 
he said. The new vein lies north of the 
Bonanza vein, which has been the main 
producer in the Dayrock during recent 
years, It will be known as the “Hornet” 
vein, Day said. 


ILLINOIS-KENTUCKY 


Effective back to Feb. 1, an ore-purchas- 
ing program by terms of which Alcoa 
Rosiclare Works will buy approximately 
3,000 tons of fluorspar each month from 
various producers in the district was an- 
nounced by Walter Skeels, works mana- 
ger. 

The purchasing plan, under considera- 
tion by Alcoa for more than a year, 
was developed with a two-fold purpose: 
to conserve the company’s ore reserves 
and to aid the IIlinois-Kentucky mining 
area’s economy. Many of the district’s 
smaller producers had anticipated a shut- 
down because of lack of business. 

Ore will be delivered to Alcoa’s Rosi- 
clare mill by Hoeb Mining Co., Redd 
Mining Co., Egyptian Mining Co., Ta- 
mora Fluorspar Mining Co., J. W. 
Patton & Sons; and sub-lease ore also 


and 
FRAMES 


Safe—Dependable—Designed right for the job. 
For your operation, depend on Mayo methods 
and skill based on over 25 years experience in 
America, Europe and South America. Write for 
Bulletin No. 20. 


Steel Forms 
Headframes 
Muck Bins 
Shields-Airlocks 
Locomotives 
Mine Cars 


EQUIPMENT — 


LANCASTER, PA. 
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Biake Jaw Crusher 


For Primary Crushing we can supply Blake Jaw Crushers 
in all sizes up to 84” x66” intake 


SKF ball bearings are fitted as standard in the eccentric 
shafts and frames of all models. 


The picture shows a Blake Jaw Crusher No. 19 with an 
intake opening of 84” x 60”. 


MORGARDSHAMMAR 


KROSHAMMARS MEF EFREKESTADS AB®@ MOR 
Sweden 
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Only 


TURBULAIRE-DOYLE 
SCRUBBERS 


The Turbulaire-Doyle Scrubber is unique in its high collec- 
tion efficiencies and low maintenance requirements because it 
incorporates a jet-action design that assures a far more thor- 
ough scrubbing action—yet requires no complex mechanical 
systems that boost maintenance and repair costs. 


THE JET-CONE MAKES THE DIFFERENCE! 


This Jet-Cone in the throat of each Turbulaire- 
Doyle inlet tube causes a sharp increase in the 
velocity of the incoming gases—the velocity reach- 
ing maximum at the point where the dirt-laden 
gases impinge upon the scrubbing liquid. 


RESULT: unusually deep penetration of gases into 
the scrubbing fluid for more complete cleansing of all 
suspended particles—even those in the fume range. 


Yet there are no moving parts — nothing to require 
frequent repair or replacement! 


Compa re 


TURBULAIRE-DOYLE ADVANTAGES 


¢ HIGH COLLECTIO 
generally in t 


* FINE PARTICLE COLLECTION ne 


N EFFICIENCIES 
he 97% to 99 
even fume-ran : 
&e particl 
F * LOW LIQUID-TO-GaS RATIO 
only 1 to5 GPM/1000 CFM 
sa —e ome MAINTENANCE = 

: a Pang onauaain : (Oving parts 
eer Fine a od r no “plugging” ae Or corrode — 
ieee ee EL ET * NO CORROSION PROBLEMS — 
ILLUSTRATED ABOVE: Two-stage rubber-covered units remove dust and fume pi’ design permits 
from gases at wet process phosphoric acid plant. Capacity: 64,000 CFM. frosion-resisting mat 


wide choic 
erials. “— 


Send for Descriptive Bulletin! 
WESTERN 


PRECIPITATION 


DIVISION OF JOY MANUFACTURING COMPANY 


Gu 6 


1. COTTRELL Electrical Precipitators 

2. MULTICLONE Mechanica! Collectors 

3. CMP Combination Units 

4. DUALAIRE Jet-Cleaned Filter 

5. THERM-O-FLEX Hi-Temp Filters 

6. TURBULAIRE-DOYLE Scrubbers 

Also: HOLO-FLITE Processors 
HI-TURBIANT Heaters 


Engineers and Constructors of Equipment for Collection of Suspended Material from Gases . . . and Equipment for the Process Industries 


LOS ANGELES 54 ¢ NEW YORK 17 @ CHICAGO 2 e PITTSBURGH 22 e ATLANTAS5 e SAN FRANCISCO 4 


Representatives in ail principal cities 
Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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Ill.-Ky. (Continued) 


will be purchased from Rosiclare Lead 
& Fluorspar Mining Co. Purchase ar- 
rangements probably will be made with 
still other district producers. 

The ore will be milled and shipped 
immediately to the aluminum com- 
pany’s plant at East St. Louis, Ill. in- 
stead of going to stockpile. 

Alcoa also expects to continue its 
prospecting program in the district in 
hope of discovering new major deposits. 


Fluorspar shipments from the Illinois- 
Kentucky mining district in 1959 totaled 
125,000 tons, out of the total U.S. do- 
mestic shipment of 176,900 tons, accord- 
ing to preliminary estimate. The figure 
shows a decline of 52,000 tons as com- 
pared with the 1958 district shipment of 
177,000 tons. The difference represents 
approximately the tonnage sold under 
the Government's purchase program in 
1958, which terminated Dec. 31 of that 
year. Preliminary report of the U.S. 
Bureau of Mines for 1959 showed the 
domestic total of 176,900 tons valued 
at $8,358,000 as compared with the 
1958 total of 319,513 tons valued at 
$15,071,389. While domestic shipments 
decreased sharply, imports for consump- 
tion increased from 392,164 tons, in 
1958, valued at $9,776,957, to 522,000 
tons, valued at $12,992,000, in 1959. 


LOUISIANA 


Start-up in the near future of Freeport 
Sulphur Co.’s new offshore sulphur mine, 
Grand Isle, will give Freeport the “great- 
est productive capacity” in its history, 
according to the company’s annual re- 
port. 

Grand Isle, located in 50 feet of 
water seven miles off the coast of 
Louisiana, is the first offshore sulphur 
installation ever to be erected and will 
mine “one of the world’s largest known 
sulphur deposits,” the report stated. 

Net earnings established a new record. 
The 1959 earnings of $14,477,796 com- 
pare with $13,084,067 for 1958. 


MICHIGAN 


Inland Steel Co. will deepen the shaft 
at its Sherwood mine at Mineral Hills 
from the 1,200 to the 1,650 ft level. 
Since there is already an inclined raise 
from the 1,425 to the 1,200 ft level, 
that portion of the work will mean only 
an increasing of the raise to shaft di- 
mensions. Inland Steel’s Sherwood and 
Bristol mines went on a 44-hour week 
by working one-half day on Saturdays, 
beginning Feb. 6. 


M. A. Hanna Co. expects to ship about 
4-million tons in 1960 from its Michigan 
mines, including the new Groveland 
open pit mine, and the new Moose 
Mountain Mine in Canada. This would 
compare to 1,843,000 tons from those 
properties in 1959. 


The old Kimball Mine at Crystal Falls, 


last operated by the Corrigan, Mc- 
Kinney Steel Co. about 50 years ago, 
has been purchased from the Keweenaw 
Land Assn. by a group of Crystal Falls 
men. The mine, from which only about 
40,000 tons was shipped, has been de- 
watered to below its third level, about 
240 ft below the surface. On this level 
there is about 1,000 ft of drift with 
stopes and raises. Tram car tracks and 
some small equipment are still in place. 

The new owners will have an elevator 
installed in the shaft and will operate 
the mine as a tourist attraction. In- 
cluded will be the sale of “pasties” (a 
favorite “Cousin Jack” miner’s meal for 


COPPUS 


GET 30% TO 100% MORE AIR 


Coppus Blowers for mine ventila- 
tion include the centrifugal VENTAIR 
for long pipe lines and the propeller- 
type VANO for shorter lines. For a 
given power consumption both de- 
liver from 30% to 100% more air 
than an ordinary fan. 

Serving as blowers or exhausters 
they are driven either by electric 
motor or compressed air, with ca- 
pacities up to 60,000 CFM. Like all 
Coppus Products, these blowers 
carry the same ‘‘Blue Ribbon” as- 
surance of quality and dependable 
performance. 

a Representatives located in all 
mining areas. Other Coppus “Blue 
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his lunch pail) in the mine, and a park, 
wishing-well, trout pond and museum 
on the surface. 


Iron County mine valuations suffered 
a net loss of some $245,000 according 
to figures recommended by the Michigan 
deputy state geologist. While M. A. 
Hanna Co.’s Homer-Wauseca Mine val- 
uation was raised from $305,000 to 
$725,000, there were enough lowered 
valuations to produce a net loss. Inland 
Steel Co.’s Sherwood Mine was given a 
reduction of $240,000. Pickands, Mather 
& Co.’s Buck group went down $308,000 


(Continued on p 184) 


BLUE RIBBON PRODUCTS 


; VANO 


fype 
yp 


Copp 


4p iP. 4i 3 
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Ribbon” products: Steam turbines, 
gas burners, heat killers, air filters, 
blowers and exhausters for special 
purposes. See also Thomas’ Register. 
Coppus Engineering Corporation, 
Worcester 10, Mass. 


COPPUS ENGINEERING CORP. 
284 Park Avenue, Worcester 10, Mass. 


Please send. . . Bulletin 130 
Company. 
Address. . 


BLOWERS 





| product: 


COTTRELL WHIRLCONE® SEPARATORS 


| customer: 


BECKER COUNTY SAND & GRAVEL CO. 


25 ~ an ill 


UNIQUE WHIRLCONE® DESIGN 
1. GIW Slurry Pumps force pulp into cone 
at high velocity (1000’ per minute). 2. 
Pressure head converted to velocity and 
pulp is centrifugally forced through spiral 
chamber. 3. Pulp is deslimed and sepa- 
rated in bottom section. 4. Siphonic action 
carries out slime and water. §. Gate regu- 
lates flow of fines to conveyor. 6. Over- 
flow leaves Whirlcone carrying slimes and 
water. 7. Adjustable overflow pipe permits 
regulation of separation. 8. Abrasion resist- 
ant rubber lining assures long trouble-free 
life. 9. Maintenance costs are negligible, 


Patent Nos. 2,738,070 and 2,806,599 


The retention of fines in the —50 
plus 200 mesh range posed a dis- 
turbing problem for the Becker 
County Sand & Gravel Co., of Che- 
raw, S.C., primarily because the 
large amount of water used in proc- 
essing the sand and gravel washed 
out the desirable fines with the 
minus 200 slimes. 


Fourteen 25” dia. Whirlcone® wet 
type cyclones installed parallel in 
four Becker plants solved this prob- 
lem completely. Operating an aver- 
age of 8 hours daily, they extract 
up to 100 tons of clean, fine sand 
per hour from wash water while the 
minus 200 mesh slime is discarded. 


180 


” 
4 


a 
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Tough GIW Slurry Pumps feed pulp to these 25” dia. Whirlcones®, which retain fines from 
classifier overflow. Maximum recovery rate is 20 tons per hour per cyclone. The cones will 


handie material from —12 mesh to lightest slime. 


Whirlcone’ Separators solve difficult 
fine recovery problems. 


Recovered fines are used to bring 
sand up to specifications. Thou- 
sands of tons of valuable sand, for- 
merly lost, soon paid for the low 
cost of the Whirlcones®. 


GIW’s highly efficient Whirlcones® 
are also being used in the mining 
fields to deslime, degrit, classify, 
concentrate, make dam and mine 
backfill and to dewater or thicken 
where the overflow can be returned 
to the process or it can be dis- 
carded. 


They are available in diameters 
from 6” to 50”. Capital cost in- 
cluding the pump is 20 to 50% of 
conventional classifiers. 


If you are losing fines from material 
— 12 mesh to lightest slimes, write 
today. Recommendations and liter- 
ature will be forwarded promptly. 


COTTRELL ENGINEERING 


Division of 
GEORGIA IRON 
WORKS CO. 


Manufacturers of pumps, dredges, 


separators and accessories. 


AUGUSTA ee GEORGIA 


Engineering and Mining Journal—Vol.161,No.4 





This Lima Type 1250 equals output of more expensive competitive shovel at W. Va. mine site. 


Lima outperforms 


says Paul Carapellotti, Mer. 
Huberta Coal Co., Steubenville, Ohio 


“We tested our first Lima by working 
it next to a competitive machine. The 
Lima proved superior. It did more 
work with less maintenance. We now 
own five Limas—a 1201, two 2400's, 
a 1250 and a recently purchased 802 
Lima Coal Loader with 3-yd. dipper. 
“The 1250 is small enough to be very 
mobile; big enough to handle its own 
stripping and loading as dragline or 
shovel. It does as much work as a heav- 
ier rated competitive rig costing con- 
siderably more.”—Paul Carapellotti, 
Mer., Huberta Coal Co., Steubenville, 
Ohio, 


Lima’s are better built and better engi- 
neered for dependable high production, 
trouble-free operation. They are fa- 
vored by mine operators because they 
outdig, outstrip and outlast other 
makes. 

There’s a Lima type and size for every 
mining job. Shovels to 8 yd., draglines 
variable: choice of gasoline, Diesel or 
electric power; crawler, truck or wagon 
mounting. Ask fer facts. See your near- 
by Lima distributor. Or write Construc- 
tion Equipment Division, Baldwin- 
Lima-Hamilton Corporation, Lima, 
Ohio. 


Speed handling of bulk materials with this 
new 5-yd. Lima Loader, Converts to shovel, 
dragline, pullshovel or crane. Investigate! 


DISTRIBUTORS IN PRINCIPAL CITIES OF THE WORLD 


LI MA Cemstruction Equipment Division, Lima, Ohio 


BALUDVWIN -LIMA-HAMILTON he 


Shovels * Cranes “+ Dragi ¢ Pullshovels * Roadpackers «* Crushing, Screening and Washing Equipment 
. 
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ing Co. The Champion had been idle for 1958 and taken over by North Range 


FROM THE BRITTLE COLD OF MINNESOTA’S MESABI RANGE 
TO THE SOFTENING HEAT OF FLORIDA’S PHOSPHATE MINES— 


Anaconda’s new all-butyl Shovel Cable 
passes every life test 


Heat, cold, kinks, even runovers and rock falls couldn’t knock out this new 
shovel cable during months and months of torture-testing around the 
country. 

That’s because its new all-butyl insulation and jacket make it the tough- 
est shovel cable you can buy. And—one of the most economical over the 
long haul. Anaconda’s new process butyl—as an insulation—has proved its 
ability to take pinching, crushing and the effects of moisture and ozone in 
many fields—from extra-high-voltage power cable to surface mining. And 
now it’s available to you as a jacket in Anaconda’s new shovel-cable 
construction. 


Because of its superb service record, the inner construction of this new 
cable remains the same. For example, you still get Anaconda’s patented 
rubber-core grounding conductors which minimize wire breaking and 
offer greater ground protection. Also included are special shields of copper 


cross-braided with cotton—a construction which makes the braided shield 
lie flatter and eliminates chafing. In addition, this feature makes for much 
easier and faster splicing. Both electrically and mechanically, Anaconda 
shields are superior to all-metal construction. 

Only Anaconda offers you this job-tested shovel cable with all these con- 
struction extras in a proven design. Add up the features—they mean extra 
cable life and dollar savings. 

So, call the Man from Anaconda and ask him about the new Anaconda 
all-butyl Shovel Cable. Or write: The Anaconda Wire & Cable Co., 25 
Broadway, New York 4, N. Y. 


60258 


ASK THE MAN FROM 


ANACONDA 


ABOUT THE ALL-BUTYL SHOVEL CABLE 


Another New Product From Anaconda’s Rubber Cable Center 


Note the heavy-duty weather-resistant buty! jacket—the 
rubber core grounding wires—also see how the ground 
wires make constant contact with conductor shields. 





Michigan (Continued) 


and the Book Mine of North Range 
Mining Co. took a reduction of $117,000 
in addition to a number of smaller 
reductions, 


North Range Mining Co.’s 1959 ship- 
ments amounting to 525,708 tons came 
from four mines: the Leonidas mine on 
the Mesabi range, 79,769 tons; the Ze- 
nith on the Vermilion range, 139,155 
tons; the Penokee on the Gogebic range 
of Michigan, 189,559 tons; and the 
Champion on Michigan’s Marquette 
range, 117,225 tons. All four mines had 
once been operated by Oliver Iron Min- 


ing Co. The Champion had been idle for 
38 years when it was leased from the 
Oliver by North Range in 1947. De- 
watering was begun in 1948 and _ first 
shipment was made in 1949. 

The Penokee at Ironwood, consists of 
Oliver’s old Norrie, Aurora and Pabst 
mines, opened about 1887 and operated 
by Oliver until 1936 when leased by 
Republic Steel Corp. In 1954 the Pen- 
okee was taken over by North Range. 
The underground portion of the Leon- 
idas mine was taken over from Oliver in 
1954. The Zenith was operated by Oliver 
from 1899 to 1919. During most of the 
time from 1919 to 1958 it was a Pickands 
Mather & Co. operation, given up in 


GOSH! ALL THOSE ADVANTAGES IN 


BEMiIs SAFETY YELLOW 


NYPRENE 


J 


Yep, count ‘em. Compare 
Flexipipe with any metal venti- 
lating tubing and you'll confirm 
this check list... 


LABOR INSTALLATION COST FAR LESS. 


NYPRENE FLEXIPIPE WEIGHS ONLY 
ONE-TENTH TO ONE-FIFTEENTH AS MUCH. 


BETTER CONNECTIONS, MINIMUM AIR LOSS. 


NO DENTS (AND DENTS IN METAL 
ARE TOUGH TO FIX). 


EASIER TO DISMANTLE. 
TAKES MUCH LESS STORAGE SPACE. 
DOES NOT RUST OR ROT; 


RESISTS ACIDS. 


NEVER NEEDS PAINTING. 
NO ON-THE-JOB FABRICATING 


NECESSARY. 


FLEXIPIPE DOMESTIC FREIGHT PREPAID. 
EXPORT SHIPPING COSTS LOWER. 


' 


1958 and taken over by North Range 
(with the W. S. Moore Co.) in 1959. 
In 1958, North Range shipments were 
482,287 tons. 


A special inquiry board, appointed by 
Gov. G. M. Williams, filed a second 
interim report on the June 1, 1959, 
disaster at the Sherwood mine at Min- 
eral Hills near Iron River, which caused 
the death of six miners. The report sug- 
gested that “the most effective means of 
prevention would be achieved through 
the use of controlled and managed back- 
fill of suitable material.” This would pre- 
vent the accumulation of water in caved 
areas which might filter down to the 
heated rock underground and cause sud- 
den generation of scalding steam as oc- 
curred on June 1. 


MINNESOTA 


On Feb. 25 M. A. Hanna Co., an- 
nounced that construction will begin this 
spring on a pilot plant for testing 
whether ‘“semi-taconite” ores can be 
treated on an economic basis. The plant 
will be built near the company’s mines 
at Cooley, near Nashwauk, and is ex- 
pected to be in operation next fall. The 
treatment will include a roasting process 
which will convert the non-magnetic 
hematite material to an artificial mag- 
netite which will permit the use of the 
usual magnetic separation equipment 
(E&MJ, March, p. 22). B. M. Andreas, 
manager of Minnesota mines for M. A. 
Hanna said: “We have carried on re- 
search work for a number of years in 
small laboratory tests. The encouraging 
tax legislation enacted during the last 
session of the state legislature contrib- 
uted greatly in the decision to move 
into this next important step: pilot plant 
testing with larger equipment.” The new 
tax law provides for a basic tax of 5c a 
ton on the finished agglomerated ore 
product from semi-taconite and 10c a 
ton on the material which is not agglom- 
erated in Minnesota. The tax is subject 
to a graduated increase, based on the 
iron content of the product. It is in lieu 
of property taxes on the plant and 
equipment and on_ the semi-taconite 
deposits; but is in addition to occupation 
and royalty taxes assessed against the 
ore. Because of the large tonnage of 
this non-magnetic semi-taconite, par- 
ticularly on the western Mesabi range, 
the operation of this first plant to be 
constructed for its treatment will be 
watched with great interest by all the 
Mesabi range operators. If successful it 
could mean the construction of other 
such plants with a year-round operation. 


Coons Pacific Co. concentration plant 
near Eveleth is undergoing some changes 
designed to increase the plant’s capacity 
by 40% to 1,500,000 tons of crude ore 
per year. Among the new equipment 
being installed is a Hardinge scrubber. 
The plant treats custom ores as well as 
those from its own properties. 


M. A. Hanna Co., with economic con- 
ditions remaining favorable, expects to 
ship from its Minnesota mines in 1960 
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least 5 times longer with 
KUE-KEN’....the hard 
rock crusher for 

lowest cost-per- 

ton crushing 


See how the hinge pin is 
located on the center line of 
the crushing zone. The jaw 
moves in an almost straight 


line. Rock is instantly 
Hard rock crushing calls for Kue-Ken Crusher. Rubbing, gripped and crushed 


the main cause of premature jaw plate wear in conventional without rubbing. 
crushers, is eliminated in Kue-Ken “crushing without rub- 
bing” . . . the patented principle that ends costly, periodic 
downtime and premature parts replacement. In Kue-Ken, 
power consumption is far less. By gripping rock firmly and 
crushing squarely, Kue-Ken applies its power to crushing 
rock, not wearing out jaw plates. Kue-Ken mechanism 
operates in a sealed, dust-tight crankcase lubricated by 
filtered oil. This permits higher speeds for greater capacity 
allowing for a smaller, lower cost crusher. Automatic fly- 
wheel release prevents breakage from tramp iron. Kue-Ken 
crushers are available in sizes to meet every requirement. 


KUE-KEN’ CRUSHERS 


STRAUB MFG. CO., INC., 8383 BALDWIN ¢ OAKLAND, CAL. 
““CRUSHING WITHOUT. RUBBING’’ 


Jaw Crushers Gyratory Crushers Overhead Eccentric Crushers Revolving Screens 
Classifiers Feeders Rib Cone Ball Mills Concentrating Tables Vibrating Screens 


Pensylvania Crusher Division, Exclusive Licensed Eastern Manufacturer and Distributor, 323 S. Matlack St., West Chester, Penr 


Armstrong Whitworth (Metal Industries) Ltd., Authorized Licensed Manufacturer and Distributor, Close Works, Gateshead-upon-Tyne 8, England 
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WASHERS 


McLANAHAN & STONE CORPORATION 


Wall Street, Hollidaysburg, Pennsyivania 





Minnesota (Continued) 


about 85% more than the 5,190,000 tons 
of 1959, which would amount to 
9,601,000 tons. 


A plant for thawing frozen iron ore in 
railroad cars is now being designed 
under the supervision of Robert M. Mix, 
Duluth, chief industrial engineer for the 
Duluth, Mesabi & Iron Range Railway 
Co. The plant is expected to be com- 
pleted by Aug. 1, 1960, and will have a 
capacity of 36 ore cars per cycle. One 
man will be able to operate the entire 
plant whereas as many as 150 men have 
been used with the old steam-thawing 
operations. From 10 to 60 minutes will 
be required to thaw frozen ore in com- 
parison to from two to 15 hours under 
the steam process. The new plant will 
utilize infrared rays and has already 
been used for thawing frozen coal cars, 
but the method now being planned by 
the DM&IR is the first time for the 
invisible heat rays to be applied to iron 
ore except for experiments conducted in 
the spring of 1957 at the Two Harbors 
docks, during the following summer in 
a “cold house” (with temperatures down 
to 20° below zero) in Cleveland and in 
the winter of 1957-58 with a three-car 
test plant at Two Harbors. The chief 
difficulty was in finding a sure method 
for protecting the cars’ brake system 
and paint. This has now been accom- 
plished. During a six weeks period of 
last winter, 40,000 carloads of iron ore 
were thawed at the DM&IR yards at 
Proctor. The new method will not only 
save a substantial amount of money, 
but also much of the delay in unloading 
cars which now occurs. 


= —— : 


eV 

The Zenith Mine of North Range Min- 
ing Co. on the Vermillion range will 
install a spiral circuit at its screening 
and washing plant. It expects to have 
the new section ready for the 1960 
shipping season. 


For the first time, Inland Steel Co. has 
received South American ore at its 
Indiana Harbor plant. The first of about 
140 barges—200,000 tons—of Peruvian 
and Chilean high grade ore arrived by 
way of the Mississippi and Illinois rivers 


| and Lake Michigan, requiring about 2% 


weeks. Cost, considering the grade of 
ore, is comparable to ore from the Lake 
Superior area. 


The district court, in an action brought 
against the International Harvester Co., 
Cleveland-Cliffs Iron Co. and _ others, 
by the state of Minnesota, held that 
iron ore tailings deposited in O’Brien 
Lake near Nashwauk did not belong to 
the state. The tailings, amounting to 
nearly 8-million tons, came from the 
Hawkins Mine, formerly operated by 
the International Harvester Co., between 
1923 and 1951. The court held, how- 
ever, that the state owns the land under 
the lake and that a trespass was com- 
mitted when the tailings were deposited 
there. The court ruled that the mining 
company had not abandoned the tail- 


| ings, but had stored them in the lake 


until a process could be discovered for 
(Continued on p 193) 
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[FF ThE WIRE ROPE YOURE USING 
HASN'T GOT IT HERE...1T HASN'T GOT IT 


This rope has it—and has it at every critical point of wear for these reasons: 
Extra Resistance to Bending Fatigue- Extra High Strength 


Good Flexibility and Excellent Resistance to - Shock - Abrasion - Impact - Crushing 
For anything you want to know about Roebling Royal Blue Wire Rope, ask 
your Distributor or Roebling’s Wire Rope Division, Trenton 2, N. J. 


ROE BLING 


Branch Offices in Principal Cities John A. Roebling’s Sons Division + The Colorado Fuel and iron Corporation 
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.. go electric 


with Bucyrus-Erie! 


--. announcing NEW electric control 
that wipes slate clean on ‘“‘can’ts” of 
old-style machines! 


NEW CONTROL — only on Bucyrus-Erie elec- 
tric excavators, a modern control that sets a new 
standard of electric operation to help you make 
every assignment more profitable! 


SPECIFICALLY, with this new Bucyrus-Erie 

control there’s no excessive heat loss, even in stall 
conditions. In tough dig- 
ging, torque is increased, 
speed reduced — you 
move on through the dig- 
ging cycle! 


moat 


GRADUAL TURNS can be made on hard 
quarry floors in either direction without forward- 
reverse jockeying so often damaging to crawlers. 


There are NO OPERATING CLUTCHES with 
this new Bucyrus-Erie control, Each function has 
its own power source. Power is used for that spe- 
cific function — no other. You get full power up 
and power down for hoisting and lowering. 


CROWD MACHINERY is mounted on the 
revolving frame, not on the boom. Weight works 
for you without robbing front-end output. Dig- 
ging ranges are greater than other electrics or 
diesels in same size bracket! 


GET THE FACTS on this new modern electric control 
you'll find only in Bucyrus-Erie electric excavators. 


Write Bucyrus-Erie Company, South Milwaukee, Wis. 
4160 
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IN CEMENT, LIME, AND DOLOMITE PLANTS... 


BaW Nose and Tail-Ring Castings 
Demonstrate Longer Continuous Service 


Longer brick life and longer continuous service are 
being attained by 275 kilns in 54 plants using B&W 
Nose and Tail-Ring Castings. In many cases, the 
life of these castings has exceeded 9 years. 

Light and strong B&W Alloy Castings have im- 
proved kiln performance in most installations. Made 
of heat-resisting Grade HH alloy, nose ring castings 
eliminate belling out of the kiln shell, assuring 
longer brick life and longer continuous operation 
of the kiln. By protecting the end of the kiln shell 
from direct flame, the nose ring castings‘ prevent 
“feathering-down” of the shell because of oxida- 


tion. Their design eliminates cracking and warping, 
experienced with large size castings. 

Small size and light weight make B&W Castings 
easy and .inexpensive to install. The protecting 
flange on the nose ring castings permits the use of 
low-alloy steel bolts for fastening. 

Spare part inventory may be kept low because 
the same nose ring castings may be used on kilns 
varying up to 4 feet in diameter, depending upon 
size. Write for Bulletin S-17. The Babcock & Wilcox 
Company, Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 


BOILER DIVISION 
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Only the “‘World’s Finest” is fully 
custom-engineered to your order 


Nothing less than an Autocar can ever give the same owner- 
satisfaction as an Autocar itself. One reason is that every 
Autocar is fully custom-engineered and precision-built to do 
its assigned job with utmost efficiency. Long experience, ad- 
vanced engineering and flexible manufacture produce just the 
truck, at a reasonable cost, that will earn the most for you. DIVISION OF 

The true value of an Autocar lies in the work it will do. In THE WHITE MOTOR COMPANY 
today’s truck economics, you can’t afford to take less, EXTON, PA, 


“World's Finest” 





grinding 
washing 
drying 


at Southern Peru 
Copper Corporation 


@ 7—8'x 13’ Marcy Ball Mills. 


The Marcy Ball Mills are regrinding concen- 
trates, with feed 55% minus 325 mesh, 
grinding to 85% minus 325 mesh. 


pot 
mplete Service 


d international 


Typical Exam 


Mine and Smelter’s Co 
equipment, an 


ineering, = 
ey service facilities. 


MINE 
that cares enough ela Ta ar 
3800 RACE ST 
to give you 
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@ 7—10’x 14’ Marcy Rod Mills. 


The Marcy Rod Mills take a 1%” feed, grinding 
to approximately 8-mesh. 


@ 7'x 16’ Marcy Heavy Duty 
Scrubber. 

The Marcy Scrubber washes a mixture of 

coquina shells and pebbles; minus 10” feed. 

Marcy principle of small diameter, long length 

scrubbers gives maximum scrubbing efficiency 

with less horsepower. 


® 3—23'-6" 1.D.,4 Hearth 
Skinner Furnaces. 

The Skinner Furnaces are drying copper con- 

centrates from 14-15% to 6-7% moisture. 

The oil-fired burner system was specially de- 

signed for precision temperature control to 

prevent oxidation of concentrates. 


Manufacturing Division 


AND SMELTER SUPPLY CO. 


NEW YORK 17 SALT LAKE CITY 1 EL PASO 
122 E. 42nd ST 121 W. 2nd § 1515 11TH AVE 701 HAINES N.W 


ALBUQUERQUE 


the hest! 


Licensed Manufacturers and Sales Agents in Canada 


Tae Yt hile, Philippine Islands, Japar 
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The Company 
that cares enough 
to give you 
the hest! 


Laboratory 
Equipment 


4”x 6” Massco 
Laboratory Jaw 
Crusher 


Welded deal frame; manganese steel 
jaw and cheek plates; bronze bushed 
bearings; smooth jaws give better 
product and easier cleaning. Adjust 
for plate wear and product size by 
convenient hand wheel adjustment. 


“and 10” Massco 
Gy-Roll Reduction 
Crusher 


Reduces 12” feed to as fine as 10 
mesh in single pass. High capacity, 
low power consumption. 


— R 
® ND) Laboratory 
Crushing Rolls 


Sizes (Diameter x width): 8’'x 4”, 
10’’x 6, 10’x 8”, 12x 10” and 12” 
12’. Adjustable roll space setting 
up to %”. Double V-belt drive. 
Heavy, cast Meehanite frame absorbs 
vibration, results in long life. 
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Disc type grinder with a planetery 
movement. No gears. Will grind 4’ 
to 150 mesh in one pass. 


- 


“yg Massco-McCool 
Pulverizers 


Marcy Pulp 
Density Scale 


Gives direct reading of 
weight; specific gravity 
of liquids, pulps, and dry 
solids; percent solids in 


pulp. Very accurate. Easy 


s 
on 
i 
to clean. 
MINE AND SMELTER SUPPLY CO. 


3800 RACE STREET + DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 
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Minnesota (Continued) 


The Hawkins 
had produced 


its economical treatment. 
Mine, through 1951, 
18,719,321 tons. 


The Moose Mountain Mine of Lowphos 
Ore Co., Ltd.—operated by the M. A. 
Hanna Co.—shipped its first ore in 
1959: 173,054 tons. Moose Mountain, 
Ltd., which owns the fee, operated the 
mine from 1908 to 1924 and during 
those years shipped a total of 404,874 
tons. The Hanna Co. began drilling at 
the property in 1947. Ten years later, 
a complete plant was planned and under 
construction for Lowphos Ore Co., sub- 
sidiary of the National Steel Corp. The 
plant was completed in 1958, but did not 
operate because of low ore shipments 
that year. The name, Lowphos, was 
given the property in 1956. It is oper- 
ated as an open pit and produces 40,000 
tpd of crude ore, using truck haulage. 
The crude ore goes through three stages 
of crushing. It then passes through rod 
mills, coarse magnetic separators, ball 
mills, magnetic separators, cyclones, 
hydro separators, magnetic separators 
and filters. The crude ore, at about 35% 
iron, is raised to 60% or better in the 
plant. The plant is designed for an an- 
nual production of 500,000 tons of 
concentrates. 


For the first time since 1952, Pickands 
Mather & Co. has displaced the M. A. 
Hanna Co. for second place in the list 
of Lake Superior area producers. For 
1959 PM&Co. had a total of 7,706,152 
tons while Hanna had 7,033,128 tons, a 
difference of 673,024 tons. Erie Mining 
Co.’s production far more than accounts 
for the difference. 

It seems that the development of lean 
ore properties may determine the relative 
position of the two companies for the 
next several years. Hanna’s Groveland 
mine in Michigan, with a capacity of 
700.000 tons, shipped only 143,111 tons 
in 1959—its first year of shipping. The 
Moose Mountain property, 35 miles 
north of Sudbury, Ont., also shipping for 
its first year, produced 173,054 tons 
while it is designed for 550,000 tons per 
vear. With these two properties working 
at capacity, over 900,000 tons would be 
added to Hanna’s total production. The 
Pierce mine in Hibbing, too, will be 
added to the production list in 1960. On 
the other hand, Erie Mining Co., even 
at the 4-million tons plus shipped in 
1959, is still well below capacity. Han- 
na’s 29 Mesabi range mines produced 
only 181,123 tons more than did the 
Erie Mining Co. plant at Hoyt Lakes: 
an illustration of the important position 
which taconite pellets have already 
taken in the Lake Superior area. 

Pickands Mather & Co.'s total ship- 
ments for 1959 were 192,385 tons more 
than the 1958 tonnage. The difference 
is more than accounted for by the large 
increase at Erie’s taconite plant at Hoyt 
Lakes: 4,011,405 tons in 1959 compared 
to 2,694,450 tons in 1958. There were 
other properties which showed increased 
tonnages over 1958. The Bennett mine 
at Keewatin, which shipped nothing last 
year, had 180,104 tons in 1959; The 
Danube mine, also on the Mesabi range, 
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"THIC LUBRICANT 
WAC THE ANCWER 
TO OUR 
MAINTENANCE 

PROBLE il 


says the MOLYBDENUM CORP. 
of America 


*‘We use a Hardinge conical ball- 

mill driven by a large gear and 

pinion in the processing of tungsten and 
molybdenum concentrates. Silicious dust 
from the grinding was absorbed by the 
soaplike lubricant we were using and 
formed a highly abrasive compound. 
Frequent replacements of gears and pin- 
ions were major maintenance expendi- 
tures. The change to LUBRIPLATE Lubri- 
cants was the solution to our problem 
. not a gear nor pinion replacement 


in four years.’ 


William F. Allen, Works Manager 
REGARDLESS OF THE SIZE AND 


TYPE OF YOUR MACHINERY, 
LUBRIPLATE GREASE AND 


FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 


LUBRIPLATE is available 
in grease and fluid densi- 
ties for every purpose... 
LUBRIPLATE H.D.S 
Moror OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ““LUBRIPLATE DATA BOOK”... a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J 
or Toledo 5, Ohio. 


PREVENTS WEAR « 
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A TOLEDO MODEL 2141 BUILT-IN SCALE weighs pellets of ore concentrate in the grinding department. 
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SMELTER OPERATIONS, Toquepala Mine in Peru 


TOLEDO AUTOMATIC LABORATORY SCALES 
assay ore samples at the smelter. 


Jobs like heavy-duty weighing of 
ore concentrates and assaying ore 
samples demand high precision 
and dependability, at the new 
Toquepala Mine high in the 
Peruvian Andes. That’s why 
Southern Peru Copper Corpora- 
tion put Toledos on the job at 
Toquepala—one of the largest 
mining projects of the decade. 

In Toquepala’s operations, as 
in modern mining, manufacturing 
and other business operations 
world-wide, Toledos guard a- 


gainst losses, protect profits, preserve good-will with dependable 
weighing performance. In Toledo’s complete line, you’ll find the right 
answer to your weighing problems — including Toledos that print 
complete weight records automatically. Write today for new Con- 
densed Catalog 2001. TOLEDO SCALE, Division of Toledo Scale 
Corporation, Toledo 12, Ohio. (Toledo Scale Co. of Canada. Ltd., Windsor, Ont.) 


SERVICE 
Fectory-Trained 
240 Cities 


FOLEDO 


GREATEST NAME 


IN WEIGHING 


Minnesota (Continued) 


the Volunteer mine on the Marquette 
range, and the Buck mine on the Men- 
ominee range—both in Michigan—all 
had increased tonnages. 

However, decreased shipments from 
several mines more than offset the gains. 
The Tioga No. 2 on the western Mesabi 
range, for instance, was 315,743 tons 
less than in 1958. The Cary, Newport, 
Peterson and Sunday Lake on the Goge- 
bic range of Michigan, together, shipped 
430,248 tons less than a year ago. On the 
Mesabi range, the Mahoning group was 
more than 326,000 tons below 1958, the 
Embarrass mine fell behind by over 
80,000 tons and the Scranton by more 
than 81,000 tons. Of the total shipments, 
176,468 tons were all-rail. Erie Mining 
Co.’s taconite pellets furnished over 52% 
of PM&Co.’s total shipments. This figure 
acquires greater significance when it is 
remembered that, for many years, Pick- 
ands Mather & Co. has been one of the 
Lake Superior area’s three largest pro- 
ducers. Since giving up the Zenith mine 
in 1958, PM has not been represented 
on the Vermilion range. 


Rhude & Fryberger, from four mines on 
the Mesabi range and two on the Cuyuna 
range, shipped a total of 378,865 tons in 
1959—21,374 tons more than in 1958. 
The Mesabi range mines, in order of 
their production, were the Pearsall, 134,- 
174 tons (first shipment in 1958 with 95,- 
197 tons); the Boeing, 126,191, opened 
in 1922 as an underground mine by 
Cleveland Cliffs Iron Co. and operated 
by Rhude & Fryberger since 1953 as 
an open pit; the Troy, near Eveleth, 
opened in 1903 by Pickands Mather & 
Co., total production of over 2 million 
tons, operated by R&F since 1947, and 
the Alworth at Chisholm. The two Cuy- 
una range mines are the Pennington, 
which has been an open pit mine, pro- 
duced 47,832 tons from underground in 
1959, and the Carlson-Nelson which was 
opened by R&F in 1956 and has shipped 
a total of 112,224 tons, 4,744 tons in 
1959. 


Jessie H. Mining Co. shipped 123,310 
tons from the Jessie mine between Col- 
eraine and Grand Rapids in 1959. Nine- 
teen hundred fifty-eight shipment was 
121,902 tons. The mine was opened in 
1951 and has shipped a total of 1,080,267 
tons to date. 


M. A. Hanna Co.’s number one pro- 
ducer on the Mesabi range in 1959 was 
the Hunner mine at Coleraine with 667,- 
515 tons. Since its first shipment in 
1956, the Hunner has shipped a total of 
3,661,201 tons. The Patrick mine at 
Cooley, of the old Butler Bros. group, 
was in second place with 456,931 tons, 
and the Gordon mine near Nashwauk 
was third at 335,774 tons. Number four 
shipper in 1959 was the North Uno, 
near Hibbing, 293,558 tons, which had 
been idle since 1922. 

Eight mines on the Cuyuna range had 
a total of 507,553 tons. The Robert mine, 
in first place, shipped 229,239 tons. No 
other mine came up to 100,000 tons. 
The Huntington at Ironton came close 
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NEW ROCK-LOADING TEAM BOOSTS 
PLANT PRODUCTION 25% 


Hauler: 13-ton Michigan Tractor Wagon Loader: 2% yd Michigan Tractor Shovel 
Output: 2,400 tons daily on 2 mile cycle 


Four years ago, the Fort Scott Hy- 
draulic Cement Company, Fort Scott, 
vg N > ‘ =} » 
Kansas, began a program to replace 
their four crawler-loaders and two 10- 
ton tandem-axle dump trucks with the 
most modern equipment available. 

The program was completed when 
a 13-ton rear-dump Michigan Tractor 
Wagon went on the job a year ago. 


Its addition gave Fort Scott, one of 


the nation’s three major natural cement 
producers, an all Michigan fleet. The 

fagon teams with a 2% yd Model 175A 
Michigan Tractor Shovel in the rock 
pit. Three other 2%4 yd Michigan Trac- 
tor Shovels handle the crushed rock, 
coal, and clinkers in this 4,500 barrel- 
a-day natural cement plant. 


Tractor Wagon hauls 
120 tons per hour 

It’s the heavy rock loading and haul- 
ing operation that Mr. Pat Thomas, 
president of the 92-year-old firm, 
points to as being the best example of 
how the Michigan machines have 
improved job efficiency. 


Shot Florentine limestone is cur- 


rently being loaded out of the far end 
of a pit 90 feet wide and 5,000 to 6,000 
feet long. This makes the average haul 
cycle, between pit and crusher, about 
two miles. 


The 162 hp Tractor Wagon’s sta- 
bility and speed of up to 31 mph is a 
prime production factor in the mile 
long uphill run from pit to crusher. 
With torque converter and full power 
shift, power and speed are instantly ad- 
justed to match the load demand. 


On two 10-hour shifts, the Tractor 
Wagon, sideboarded to meet rated 
capacity, and the highly-maneuverable 
2% yd Tractor Shovel will load out 
an average 2,400 tons of rock . . . rock 
which weighs, when loose, approxi- 
mately 2,500 Ibs per cu yd. 


2 Michigans outwork 
3 units formerly used 
Production in the rock pit has risen 
25% since the Tractor Shovel replaced 
a crawler rig with similar bucket ca- 
pacity, and the Tractor Wagon took 
over the job formerly handled by two 
10-ton dump trucks. 


Upkeep “phenomenally 
small,” says president 

“With all five of the Michigans work- 
ing constantly with heavy loads and 
over sharp rock and abrasive cinders, 
we have spent less than $2100 on over- 
hauls, parts, tires and labor during the 
past three years,” says Mr. Thomas. “'I 
think this figure is extremely low con- 
sidering what a machine goes through 
in a cement plant operation of this 
type. We've had virtually no downtime.” 

If you're hauling bulky materials off 
the highway, perhaps a Michigan Trac- 
tor Wagon could increase your produc- 
tion, too. When you pair it with one 
of the eight Michigan Tractor Shovel 
models (up to 6 cu yds), you've got a 
team that can’t be beat. Let us demon- 
strate. Just call. There’s no obligation, 
of course. 


Michigan is a registered trademark of 


CLARK EQUIPMENT COMPANY 
Construction Machinery Division 


2465 Pipestone Road 


Benton Harbor 13, Michigan 
Sa 


In Canadas: 
Canadian Clark, Ltd. 
St. Thomas, Ontario 
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New Porter basic 
design for copper furnaces 
... air cooled, air cleaned 


Another Porter development for the copper industry an all 
basic roof! Held-up, held-down suspension means controlled roof wear 
through air cooling and air cleaning. This adaptable new design 
features many innovations for greater operating efficiency . . . 

Porter contributes to technological advances; offering outstanding 
quality controlled products, application know-how and responsible 
servicing. 


PORTER BURNED BASIC BRICK FOR COPPER FURNACES 
(Manufactured in Pascagoula, Miss.) 


Refractory 
CM-30B 


Application 


Converters and Reverberatory 
Furnaces 


CM-40 Clad 
M-90+B 
Kromtite Mortar 


Roofs and Upper Sidewalls 
Converters 


For all brick work above 
and below metal line 


Contact Porter now, for any refractory application in copper—Re- 
verberatory Smelters, Converters, Reverberatory Anodes, Reverbera- 
tory Refiners or Secondary Reverberatories. Refractories Division, 
H. K. Porter Company, Inc., Porter Bldg., Pittsburgh 19, Pa. 


REFRACTORIES DIVISION 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment— 

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION, PEERLESS ELECTRIC DIVISION; Specialty Alloys— 

RIVERSIDE-ALLOY METAL DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS 

STEEL DIVISION, VULCAN-KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS 

DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.: and 

in Canada, Refractories, ‘“Disston” Tools, “Federal” pote te “Nepcoduct” Systems—H. K. PORTER COMPANY 
( ) LT 


Minnesota (Continued) 


with 92,255 tons. Five mines on the 
Menominee range of Michigan forwarded 
1,669,038 tons. The new Cannon mine 
near Stambaugh headed the list with 
450,232 tons followed by the Wauseca, 
Homer, Hiawatha and Groveland. 
Fillmore County district mines fro- 
duced 490,955 tons—their best year, and 
the Moose Mountain in Ontario had 1°3,- 
054 tons in its first year of shipping. 


MONTANA 


Plans are being made for expansion of 
the Berkeley Pit operations in Butte, the 
Anaconda Co. disclosed on March 2 in 
seeking the county’s approval of a pro- 
posal for changing the Meaderville ac- 
cess road leading from the Butte-Helena 
highway. 

The company asks that the county, 
acting as a road district, order abandon- 
ment of the present county road which 
leads northward into Meaderville from 
the Butte-Helena highway. 

In return, the company offers to do- 
nate right-of-way and to construct 
another road which would branch off 
the Butte-Helena highway at a_ point 
2,200 ft east of the present intersection. 
The company owns all the land except 
the county road now being used in the 
area. 

The petition by officials of the Ana- 
conda Co., Montana Power Co., Butte 
Water Co. and Butte, Anaconda and 
Pacific Railway states that the road 
changes are necessary for expansion of 
the Berkeley Pit and that the expansion 
“is of utmost importance to the economic 
welfare and industrial development of 
the County of Silver Bow . . . and will 
directly benefit all residents ; 

The new road the company proposes 
to build will be accomplished at no ex- 
pense to Silver Bow County. 


NEVADA 


Jackson Mining Co. buildings and two 
trailers were badly damaged at mid- 
night, Feb. 1, when a massive snowslide 
came down the mountainside onto the 
camp which is situated at 8,400-ft. alti- 
tude in the Jackson mountains 65 miles 
northwest of Winnemucca. The trailers, 
containing three sleeping people, were 
demolished and the occupants were 
rolled 150 ft. down the mountain. Mrs. 
Jerry Etchegoyhen was critically injured. 
Mr. Etchegoyhen and M. F. McAnally 
were badly hurt. 

The main building at the Iron King 
Mine, operated by the company, was 
pushed off its foundations and another 
building was also damaged. The water 
system was put out of order, but the 
light plant remained in operation. M. 
DeLaMare who, with his partner Will 
Austin, leases and operates the Iron 
King, headed rescue operations and 
first aid was administered to the injured 
people. Unhurt were 12 men in the 
main building. 
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Total damage from the slide is esti- 
mated at $9,000. Work at the Iron King 
resumed two days later, but repair of 
the buildings and water line must wait 
until spring. The Iron King mine em- 
ploys 16.men and is Nevada’s largest 
producer of high grade iron ore, as well 
as the only underground iron ore pro- 
ducer. 


Will Austin, partner in the operation of 
the Iron King Mine, and Charles Rowe, 
former foreman at the Iron King, are 
now leasing and operating the Red 
Bird Mine a mile south and across a 
canyon and at higher elevation from the 
Iron King. The orebody at the Red Bird 
is a continuation of that across the can- 
yon and surface operations are produc- 
ing large tonnages of high grade mag- 
netite which is hauled to Jungo whence 
it is shipped by rail to Youngstown 
Sheet & Tube Co. mills at Gary, Ind. 
The Red Bird operation employs 12 men 
and early in February took delivery on 
three new Euclid trucks for hauling ore. 


Belmont Mine Co. which is developing 
the El Dorado South property at the 
former Nye County seat, assayed samples 
taken from the 1,000-ft level during Feb- 
ruary. One sample assayed at Mina 
showed 104.34 oz of silver per ton, for 
a value of $94.25, and the other sample 
assayed at San Francisco showed 263.80 
troy oz silver per ton for a value of 
$237.42, according to Walter Simmons, 
who is in charge of the operation. Three 
shifts employing 17 men are at work in 
the mine, and are sinking an incline 50 
ft on the south side of the shaft. Plans 
call for a 150-ft drift back at the bottom 
of the incline to get under the newly dis- 
covered orebody. 


The Rileyville Mine, 30 miles southwest 
of Winnemucca, shipped its first 20-ton 
truckload of gold-silver-lead ore to the 
smelter in Selby, Calif., late in February. 
[he property, which is at 6,700 ft alti- 
tude in the East Range, is being operated 
by Jim Flowers of Lovelock who since 
November has had four men at work on 
the site. The tunnel has been re-timbered 
and re-opened for a distance of 350 ft 
and a 50-ft winze has been sunk. Mine 
rail has been replaced and 75 tons of ore 
are now stockpiled ready for shipment. 
Che Rileyville Mine was a good producer 
in previous years and a good road runs 
to the property. A bwldozer and four 
heavy-duty 20-ton trucks are at the site. 
Work is under the direction of W. W. 
Van Arsdale. 


Apex Uranium Mine east of Austin is 
using a fleet of seven trucks to transport 
ore to the Lakeview Mining Co. mill at 
Lakeview, Ore. The March schedule calls 
for a shipment of 150 tpd. Values are 
running better than .210% uranium oxide. 
Four car loads of ore were shipped to the 
Vitro mill in Utah during February (see 
Utah). At present Apex is opening the 
Rundberg stope and all other under- 
ground stopes where ore is showing. New 
equipment is being moved in to mechan- 
ize the operation with a view to speeding 
up production. 

(Continued on p 201) 
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EXCLUSIVE “COLEDGE”’ 
CONSTRUCTION 


Quaker - 
cnt 


gives 


Unique ‘‘Coledge’’ construction 
puts more rubber at the edges where 
it’s needed, prevents ply separa- 
tion, makes a more flexible and 
wear resistant edge where abrasion 
is greatest. Punishment at the 
edges—especially the tough use 
dealt out in mining—can kill most 
conveyor belting in a fraction of 
the lifetime of Thermoid-Quaker 
belting. 

Tests show Thermoid-Quaker 
“‘Coledge’’ construction lasts and 
lasts on the same jobs where other 
belting fails. ‘“‘Coledge’’ construc- 
tion is available on all grades of 


THERMO/D 


i 


Conveyor Belting 
extra life where it counts 


Thermoid-Quaker belting. 

What’s more, all Thermoid- 
Quaker conveyor belting is pre- 
stressed in manufacture, so that 
the belt is actually in compression 
when you get it—ready for the 
heaviest load without strain. 

Examine Thermoid-Quaker Belt- 
ing with the exclusive “‘Coledge”’ 
construction at your Thermoid dis- 
tributor’s, or write for further in- 
formation to Thermoid Division, 
H. K. Porter Company, Inc., 
Tacony & Comly Streets, Phila- 
delphia 24, Pa. 


*Patent Applied For 


DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION ; Electrical Equipment—DELTA- 
STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION, PEERLESS ELECTRIC DIVISION; Specialty Alloys— 
RIVERSIDE-ALLOY METAL DIVISION ; Refractories—REFRACTORIES DIVISION ; Electric Furnace Steel—-CONNORS STEEL 
DIVISION, VULCAN-KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DiVi- 
SION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A; 
and in Canada, Refractories, “Disston” Tools, “Federal” Wires and Cables, “Nepcoduct” Systems— 
H. K. PORTER COMPANY (CANADA) LTD. 
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4 Left: Close-up of Amsco Dipper dig- 
ging trap rock for loading on trucks. 


Right: Amsco 22 yd. dipper, used on & 
P. & H. 955 shovel. 


: 4 Left: Amsco 22 yd. dipper equipped 
with Amsco Simplex 2-Part Teeth, 
used for rock digging and loading 
at quarry. 


Right: Special pin lock assures posi & 
tive locking of reversible tip on 
Amsco Simplex 2-Part Teeth 
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More proof that... 


AMSCO HELPS YOU 
MOVE MORE TONS 


Read about the actual 


PER DOLLAR 


experience of a large New England 


quarry with Amsco Dippers 
and Simplex* 2-Part Teeth 


“WE HAVEN’T WORN OUT AN AMSCO 
DIPPER IN 5 YEARS” 


This, in the words of the quarry 
superintendent, sums up his experi- 
ence with Amsco Manganese Steel 
Dippers. It’s rugged work, all in 
rock, as you see from the pictures 
at the left. Shovel and dipper are 
used to load trap rock onto trucks for 


transportation to the crushing plant. 

The Amsco Dipper was installed 
because the superintendent had used 
them before, and knew their reputa- 
tion for long life under tough digging 
conditions. Experience is proving 
him right .. . again. 


SIMPLEX TEETH HANDLE 25,000 YDS. 
OF ROCK BEFORE REPLACEMENT 


At this same quarry, Amsco Simplex 
2-Part Teeth are giving 120 hours’ 
service... handling 25,000 to 30,000 
yards of rock... before replacement 
is necessary. That’s considerably 
longer service than has been obtained 
from competitive 2-part teeth, the 
quarry superintendent states. 


Not only is the wear-life of these 


teeth exceptional, but operators like 
the ease of replacement, and the fact 
that the tips stay on without trouble. 

For further information on Amsco 
Dippers or Simplex 2-Part Teeth, 
see your power shovel equipment 
dealer, or write to Amsco for tech- 
nical bulletins showing sizes, types 
and application data. 


*Patent No. 2,904,908 


AMERICAN ___ 


“Brake Shoe 


AMSCO 


American Manganese Steel Division « Chicago Heights, Ill. 


Other plants in: Denver «+ Los Angeles + New Castile, Dela. +» Oakiand, California + St. Louis 


in Canada: Joliette Stee! and Manitoba Stee! Foundry Divisions 





NEW 
DUCON 
DYNAMIC 
WASHERS 


RECOVER DIFFICULT DUSTS 
EFFICIENTLY AND ECONOMICALLY 


Ducon UW-4 Dynamic Wet Dust Collectors have added 
a new dimension in dust recovery. They have replaced, 
with outstanding success, many more costly and less ef- 
fective dust collectors in the recovery of “difficult” mate- 
rials, such as fine and abrasive dusts in kilns, rotary driers 
and other applications. 


The UW-4 Washers are also ideal for high loading condi- 
tions where maximum efficiency is desired. 


Ducon UW-4 washers offer other unique advantages, in- 
cluding constant air capacity, low water consumption and 
rugged construction. They are self-cleaning and fire and 
explosion proof. 


For complete information write for Bulletin W-7456. 


Patented 


CONtrol 


} U i 0 n Canadian Branch: 
ot COMPANY inc. THE DUCON COMPANY of CANADA, Ltd., 


147 EAST SECOND STREET « MINEOLA, L.I., NEW YORK 1131 Pettit St., BURLINGTON, ONTARIO 


— - 


‘4 . 


bd ~ 


NES + CENTRIFUGAL WASH COLLECTORS + TUBULAR CLOTH FILTER 
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THE HEADFRAME at the new $4-million property was constructed by the Swedish 
hydraulic moving-form method. Annual output, at capacity, will be 150,000 tpy. 


Boliden’s Vassbo Lead Mine Is Opened 


DR. PHILIP SVEN SCHWARTZ (left), 
president of Boliden, inspects the ore-on- 
ore crushing mill. 


Nevada (Continued ) 


Basic Inc. is completing a large-scale en- 
largement program at the firm’s $2,000,- 
000 plant at Gabbs. A second rotary kiln 
is being constructed to supplement the 
one already in operation, and a new 
plant has been constructed for production 
of an improved and diversified line of 
special magnesia refractories. During the 
last two years a new 500-ton flotation 
plant was completed to concentrate low- 
grade ore, and magnesia production fa- 
cilities were enlarged. The company is 
mining 300,000 tons of ore annually to 
supply the Gabbs operations. H. P. 
Willard is resident manager in charge of 
the big installation which is situated in 
Nye county 60 miles north of Hawthorne. 


Utah Construction & Mining Co. is 


THE SPARSELY settled Idre district in 
northwestern central Sweden is the site 
of a new 150,000 tpy lead mine, opened 
in February by Boliden Mining Co. The 
$4-million mine and plant is expected to 
ultimately yield 9,000 tons of pure lead 
annually, approximately 25% of Sweden’s 
requirements. 

The presence of the orebody was sus- 
pected Over 60 years ago when pieces of 
ore were discovered near Vassbo, but it 
was 1951 before geologists located the 
deposit about 11 miles from the finding 
of the original ore. Work started in 1957. 

The 230-ft headframe building is also 
connected to three storage silos. The 
crusher is underground, and is an inno- 
vation in Sweden in that it represents the 
first use of the U.S. technique of replac- 
ing rods or balls in the mill and using the 
ore itself as the grinding medium. 

Vassbo, located on boggy tableland, 
lacks rail transportation. Crushed ore 
must be trucked to the railhead. Shipped 
concentrate is 80% contained Pb. 


planning a large scale development of 
iron ore deposits at Corral Springs south- 
east of Dayton. More than 200 diamond 
drill test holes have been sunk and have 
revealed vast quantities of high grade 
iron ore. Three derricks are at work on 
the site and operations are continuing 
through two shifts daily. Fred Smith, 
Carson City, is project manager, and 
the exploration work is being done by 
Nichols & Thompson Core Drilling Co., 
Boise., under direction of Leonard Jus- 
tice, foreman. The company plans to 
erect an upgrading plant at the site and 
to start production in the near future, ac- 
cording to officials. 


Iron ore shipments from the Mineral 
Basin area of Pershing County are aver- 
aging 11 cars daily. Principal producers 
are Dodge Construction Co. Mineral 
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new 
FLEXCO 
POWER TOOLS 


CUT APPLICATION TIME 
IN HALF 


Your two man belt team can now join a 
belt 30’ wide in 15 to 20 minutes... 
using the new FLEXCO Power Tools. 


The FLEXCO Power Tool Boring Bit used 
with electric or air impact tool speeds 
boring of holes. 


New FLEXCO Templet positions bolts for 
quick joining of belts. Reaching under 
belt has been eliminated. 


Running down nuts is fast with the new 
FLEXCO Power Wrench used with elec- 
tric or air impact tool. Two Bolt Breakers 
are used together to complete the joint. 


Ask your FLEXCO distributor or write to us 
for additional information. 


VME Ry TT) 


4635 LEXINGTON ST. * CHICAGO 4, ILL. 
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VERSATILE! 


1 Mobile Drill now does all 4 


AUGER BORING 
PERCUSSION DRILLING 
SOIL SAMPLING 
CORE DRILLING 


the new, powerful 


B-52 pacemaker 


HYDRAULIC ROTARY {*! 


KN 


DRILL with the 
exclusive Hollow Stem 
Auger.. 


while you bore! 


. lets you sample 


ONLY 4-IN-1 RIG ON 
THE MARKET... 


Mobile Drills new B-52 Pacemaker 
brings you unequalled versatility 

to meet today’s demand for greater 
drilling speed and flexibility. 

Hlere’s a rugged, powerful, heavy- 
weight workhorse that mounts 

on | or 1) ton vehicles and 

will drive 5’ sectional augers to 
150’... N rods to 600’... and 

A rods to 1000’. 


BIG POWER 
-BIG PERFORMANCE! 


PacemMAker’s twin hydraulic feed 
develops 10,000 Ibs. hydraulic 

ram force! Rig has own independent 
power plant, variable speed 

control on rotary drive. 


COMPACT... 
CONTAINED 


Custom mountings are designed 
to meet your needs, spec ial 

body fabrications provide storage 
racks for augers and watertight 
compartments for tools and 


aCCOsSOTIOS 2... 


SELF 


everything to 
make the PaceEMAKER a mobile, 
fast moving, time saving unit. 
WRITE FOR BULLETIN 
TODAY! 


For free illustrated folder and 
complete specifications on the 
new B-52 PACEMAKER, write 


MOBILE DRILLING, INC. 


Dept. 18, 960 N. Pennsylvania St. 
Indianapolis 4, Indiana 


These Exclusive Mobile 
Timesavers are Standard 
Equipment on the Pacemaker 


LU 


L-O-N-G 68” STROKE 
—Allows use of 5’ 
auger and soil sam 
pling tools. Lets you 
make that 5’ coring 
run without a stop to 
rechuck and pays big 
dividends in core re- 
covery ratios 


yy HIGH-TORQUE 


ROTARY SPEEDS — 
From 25-800 RPM 
at your fingertips. 
Plenty of low speed 
torque for auger and 
digger work PLUS high 
range speed for dia- 
mond coring. 


@) OVERLOAD SAFETY 
© COUPLING -raveee 


able torque coupling 
lets you ‘‘set it and 
forget it."’ Overloads 
cause instantaneous 
‘‘break-away”™ in ro- 
tary power train. To 
restore rotary power 
just ease up on feed. 
This adjustable me- 
chanical device lets 
you select proper 
break-away torque 
to match your tool 
string. 


NEW, EXCLUSIVE 
HOLLOW STEM 
AUGERS~—actually 
permit ali types of 
sampling while you 
bore! Augers form 
their own casing, also 
allow coring through 
hollow stem after 
rock has been 
reached. 


°° From lightweight, jeep- 
mounted rigs to heavy-duty 
all purpose drills—MOBILE 
DRILL CAN MEET YOUR 
NEEDS! All drills mounted 
to your specifications. 








Nevada (Continued ) 


Materials Co., Nevada Iron Ore Co., and 
Segerstrom & Heizer. About half of the 
shipments go to Japan and the rest goes 
to domestic markets. 


Continental Materials Co. (formerly 
Continental Uranium Corp.), Chicago, 
has undertaken a gold prospect in the 
Midas mining district north of Winne- 
mucca. 

Spokesman for Grand Junction mining 
division of the firm said that properties 
were rehabilitated in recent months and 
that geological reconnaissance would get 
underway by Spring. 

The Grand Junction mining division 
also is developing an additional under- 
ground orebody of modest size at its 
Rattlesnake mine in northeastern San 
Juan County, Utah. 

Operations at the carnotite-ore prop- 
erty proper are being conducted on un- 
derground basis, after open-cut mining 
was abandoned several years ago. Con- 
tinental Materials has headquarters at 
Chicago. 


Robert Horton, Reno mining engineer, is 
developing a new gold placer operation 
in the Palmetto district near Gold Point 
in Esmeralda County. Six men are em- 
ployed at the operation and have estab- 
lished a trailer camp at the site. 


NORTH CAROLINA 


McCall Cotton Co. of Easley, S. C. is 
reported to have leased the Wilkins 
Creek pyrrhotite prospect near Waynes- 
ville. Development of the Wilkins Creek 
area will be their first attempt to diversify 
into the mineral industry. 


TENNESSEE 


American Zinc Company of Tennessee 
is increasing production at the Young 
Mine near Jefferson City. By 1961 pro- 
duction of zinc ore from this mine will 
be at the rate of 1-million tons annually. 
American Zinc’s Young Mine is already 
the largest and most highly mechanized 
mine in the East Tennessee zinc district 
(now the largest zinc district in the U.S.). 


Manganese production in Tennessee dur- 
ing 1959 reached an all-time record of 
6,046 tons, according to U.S. Bureau of 
Mines reports. All ore mined in the state 
was from the Erwin manganese district. 
Largest producer in the district was U.S. 
Manganese and Sulphate Co., who op- 
erated the Straight Creek mine. 


International Mineral and Chemical 
Corp.’s phosphate plant at Wales is un- 
dergoing a $500,000 expansion. This 
money is being spent not only to increase 
production, but to make it possible to re- 
cover some products formerly wasted. 

Total production from the central 
phosphate district last year was 2-mil- 
lion tons of phosphate rock. 


Foote Mineral Co. announced purchase 
(Continued on p 206) 
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Bethlehem Wire Rope: Muscle for Dragline Excavator. Here's a close look at one of the husky 


twin draglines, attached to a 33-cu-yd drag bucket, stripping overburden in western Pennsylvania. Bethlehem 


lang lay, IWRC, improved plow steel is used for the 2%-in. draglines, which are 285 ft long, and for the 2%-in. 


twin hoist lines, each 477 ft long. 


Bethlehem Steel Company, Bethlehem, Pa. Export Distributor: Bethlehem Steel Export Corporation 


Mill depots and distributors from coast to coast stock Bethlehem Wire Rope 


BETHLEHEM STEEL 





Pa 


Troughing idier with cradle bracket 


supporting offset rolls. 
Troughing idler made up of cradle 


bracket with catenary rolis 


Idier of Permaseal’ design to 


keep grease in and dirt out. 


To get extra value—cut operating costs 
JEFFREY BELT CONVEYORS 


(Wire Rope Type) 


have these advantages... 


Low first cost—Easy and economical to set up 
with fewer parts; need no belt training idlers; inter- 
mediate sections require no cover plates; two parallel 
wire ropes replace heavy rigid type angles or channel 
side frames. 


Low operating cost—Fewer components to 
handle or transport saves time in extending or retract- 
ing belt conveyors; means less clean-up time because 
troughing contour of belt prevents spillage. 


Movable and ftlexible—The lightweight 
design makes it easy to quickly extend or retract con- 
veyor. Idlers can be moved or changed to suit material 
or mine condition. It’s a simple task to change spacing 
of troughing idlers and stands carrying return idlers. 


Long belt life —Lasts longer as load impact is 
absorbed by spring effect of wire ropes when load 
passes over troughing idlers. 


Permaseal® idiers—Have Timken tapered 
roller bearings protected by two flexible diaphragm 
seals. Inner seal retains lubricant. Outer seal keeps 
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out dirt. Permaseal idlers prelubricated for years of 
maintenance-free service. 


Rope clamp for cradie bracket— 
Rope clamps with “no loss” tapered locking pins 
prevent creeping. The two parallel wire ropes are 
supported and spaced by strong, lightweight stands 
placed at intervals of approximately 20’. Cradle 
brackets and support stands hold ropes parallel. No 
separate spreader required. 


Versatility —These conveyors can be used above 
or below ground to handle coal, salt, gypsum and iron 
ore. Idler rolls mounted in a cradle may be of the offset 
type, which permits removing or replacing individual 
rolls or of the catenary type. The catenary rolls are 
in line and connected by rivet chain links. This hinged 
joint arrangement causes the belt to take a troughing 
contour to suit heavy or light loads. Full width re- 
turn rolls are used. 


Send for bulletin 948 for more details. The Jeffrey 
Manufacturing Company, 974 North Fourth Street, 
Columbus 16, Ohio. 
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Rope clamp over the wire 
rope with a “no loss” tapered 
locking pinto securetherope. 


A 150-foot extension can be extended or retracted in 
less than an hour...no loss of production time with 
between-shifts extension of Jeffrey belt conveyor. 


MINING +» CONVEVING : PROCESSING EQUIPMENT... 


TRANSMISSION MACHINERY...CONTRACT MANUPACTURING 





For You . . . Unsurpassed 
Mineral Concentrating Efficiency 


The SuperDuty® DIAGONAL-DECK® table, with 
all of its refinements, offers you the highest ef- 
ficiency ever achieved in the field of mineral con- 
centration. 


Other concentrating means may seem to offer 
anticipated results, but only the SuperDuty table 
with its tailored-to-your-problem perfected pool 
riffling system and famous DIAGONAL-DECK 
action produce, right before your eyes, the dis- 
tinct separation and spread of products in ample 
bands for cutting with unsurpassed accuracy. 
The result, highest grade concentrates, minimum 
loss to the tailings . . . and a greatly reduced 
volume of middlings for recirculation which makes 
room for more tons of new feed per day. 


Send for full information and convincing proof. 


Ask for Bulletin 118-C. 


For Screening Economy 





Tennessee (Continued) 


of a 670-acre tract of land in the New 
Johnsonville area. Gordon H. Chambers, 
chairman of the board, stated that the 
tract will be studied as a site for a new 
electrolytic manganese facility. Foote 
now operates two similar plants in Knox- 
ville. 


UTAH 


Uranium Reduction Co. has commenced 
shipment of ore from the low-grade 
Mamie deposit in the Big Indian District, 
San Juan County, according to Ureco 
president, Mitchell Melich, Moab. 

The Mamie ore, purchased by Ureco 
from the Ureco-Standard Joint Venture, 
goes to the Uraniun. Reduction Co.’s mill 
at Moab. 


Standard Uranium Corp., Moab, reports 
net profits of $1,978,696 for 1959 as 
against $677,217 for 1958. 

W. R. McCormick, president, said the 
name of the company would be changed 
to Standard Metals Corp. on approval of 
stockholders at a May 4 meeting. 

Mr. McCormick in the annual report 
to shareholders disclosed that Standard 
was now sole owner or leasee of all prop- 
erties heretofore owned or leased in the 
Silverton, Colo., mining district by Shen- 
andoah Ltd., a joint venture in which 
Standard heretofore held 50% control. 

Properties include the Shenandoah 
Dives mine lease on the Sunnyside mine, 
United States Smelting, Refining & Min- 
ing Co. and lease on Silver Lake unit of 
American Smelting & Refining Co. 

Mr. McCormick said an 11,000 ft de- 
velopment and haulage tunnel costing 
$850,000 was being driven into the Sun- 
nyside properties and that the lead-silver- 
zinc-gold mines should be operative in 
forepart of 1961. This includes a 700-tpd 
mill at Silverton, Colo., and plans for 
by-product output of rhodonite (silica 
manganese) for steel industry. 

The firm’s Micawber mill in Crested 


All New Model Leahy® screens uti- 
lize proven differential vibration that 
snaps oversize wedging particles 
loose 1600 times per minute. When 
dust is a problem, totally enclosed 
models are most effective. For damp 
screening, FlexElex® electric heating 


Buttes district of Colorado will reopen in 
Spring. It was closed because strikes in 
lead-zinc industry closed down smelters. 

A record 128,978 tons of uranium was 
shipped from Standard’s Big Buck and 
of the screen jacket insures full-time associated properties in the Big Indian 
open mesh. For efficient wet screen- _” district of Northern San Juan County 
ing CONCENCO® spray nozzle ar- A a) in 1959. 


ee Vitro Chemical Corp., a division of Vitro 
Corporation of America, has formally 
proposed terms of a new uranium con- 
centrate sales contract it wants to ne- 
gotiate with Atomic Energy Commission 


THE DEISTER * 
for its Salt Lake mill. 


Cc a N Cc E NTRATOR 4 Vitro’s present contract expires March 
COMPANY os 31, 1962. 


In the new contract, Vitro seeks sales 
of uranium based on run of 800 tpd of 
ore. Current contract holds run of ore to 
around 750 tpd. 

The Salt Lake mill is the first pri- 
vately-owned uranium concentrator to be 
placed in operation in Utah. It is the 
last mill in the state not to have com- 
pleted negotiations for sale of uranium 
in the new 1962-66 purchase period. 





a) Glasgow Ave, @ Fort Wayne, Ind., U.S.A. 
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NOW-=~—Dust-free drilling without water! 
... with the Le Roi LLV Dust-collecting Air Leg Drill 


You’ll drill fast, dry, and clean through the hardest rock with the 
new Le Roi LLV Dust-collecting Air Leg Drill. It outperforms 
wet-drilling machines and has a much lower dust count — you 
don’t use a drop of water in the mine or tunnel. 

The LLV’s efficient dust collection keeps holes clean for faster, 
deeper penetration — prevents stuck steels and lost holes. Its 
powerful suction removes cuttings through the hollow drill steel 
and out the side of the chuck housing. None passes through the 
machine. Results: less maintenance and longer tool life. 

What’s more, dry cuttings permit continuous ore sampling — 
and all can be reclaimed! 


; ; . “ Ss” ts cuttings i 
Ask your Le Roi distributor for a demonstration. Or write Le Roi gat de ia — a on y coe i 


Division, Westinghouse Air Brake Co., Milwaukee 1, Wisconsin. remote control lever on drill. 


LE ROI NEWMATIC’ AIR TOOLS ate 


PORTABLE AND TRACTAIR® AIR: COMPRESSORS @ STATIONARY AItR COMPRESSORS im TOOLS 


AT-908 





Reclaiming Ore By Remote Control | W4SHINcTON 


SAUERMAN DRAGSCRAPERS Paymaster Mines, Inc., Pateros, said it 
HAUL 2300 TONS PER HOUR plans to begin mining and milling opera- 
tions at a  copper-gold-silver-tungsten 
property in the Hunter Mountain area 
near Pateros in Okanogan county. 
Mining operations in this area have 
been dormant for almost 60 years. An 
air raise is being put up in the old Hunter 
tunnel, driven before 1900. The firm has 
leased a group of claims in the area since 
1958 and installed a 50-ton gravity type 
mill. The firm plans to ship copper-gold- 
silver concentrate and stockpile tungsten 
until prices improve. 


Pend Oreille Mines and Metals Co., Spo- 
kane, expects to have all three units at 
its 2,400-tpd mill operating seven days a 
week. The firm is the principal lead and 
zinc producer in Washington state’s Met- 
aline mining district. 
niin te 7 Crystal City Mining Co., Spokane, has 
r . tS lil announced plans to resume diamond 
One of two DragSeraper Saitnes sodutuing from storage piles of an drilling exploration work this spring at 
African mining company. a silver-lead-copper property near Miles. 


TAIL TOWER 


TAIL 
rower <r STTITES oo WISCONSIN 
TRACK~» x0” ORE STORAGE i 

“eS ae thug Pt ALLL + l 


Be 
ma 


Eagle-Picher Mining Co. opened its zinc 
mine at Linden, in March, company offi- 
cials said. The mine has been closed for 
about two years. 

Robert Haffner, company manager of 
operations, made no estimate on the num- 
ber of men to be employed. He said that 
while higher prices for zinc was one of 

CONVEYORS == —) a 7 the reasons for the reopening, more im- 
CONTROL CONVEYOR portant was the hope for a better market 
HOUSE BRIDGE in the future. Eagle-Picher has several 
DUPLEX ori 7” intone Wisconsin and at 
Galena, IIl. 

TAIL TOWER woe OST Eagle-Picher has kept some of its 
mines in operation even while most 
others closed, because the firm uses some 
of the zinc it mines in its own manu- 
facturing operations. Too, it was consid- 
ered cheaper to operate than to close 

Layout of ore piles and Saverman installations. The 6-yd. Crescent Scraper Buckets down, according to Haffner. 
operate between two movable tail towers and a duplex head post. “It was a choice of taking a smaller 
loss by remaining open or a bigger loss 
At this African installation, two 6-yd. DragScraper Machines reclaim by closing down and reopening later,” he 

ore at 2300 tph. on average hauls of 125 ft. They feed a common - 

hopper which supplies a belt conveyor system used to load the ore Cerro de Pasco Corp. has decided to 
onto ships. The Scrapers can be worked from the same pile or shifted discontinue exploratory work on a 5,000 


. : acre tract of Douglas County, Wis. 
to opposite ends of the 100,000-ton storage area by means of two tail owned lands on which it has held ex- 
towers oe ae the perimeter. Both buckets and tail towers are ploration rights. It reports that results 
remotely contro t “do not indicate encouraging possibilities 

Ore from the mine is conveyed to a traveling bridge where a tripper for the development of economic copper 
line conveyor places the ore on the stockpiles. Although the ore ee Be os amine a eee = 
becomes sunbaked and forms crusts up to five feet thick, the Scraper 3 o “nei 
Buckets operate without difficulty. | Bear pate ae Co. - exploring in 

. . ° | Several areas under an exp oration agree- 

DragScraper Machines are economical handlers of bulk material meek With Cova dhs SUNOS tae 
for both indoor and outdoor installations. Sizes from % to 15 yds. of Douglas County owned land. It also 
match your requirements. Write or call for our recommendations and | has such agreements with other coun- 
further information. | ties in northwestern Wisconsin. Bear 

Creek is reported to have drilled some 


626 SO. 28th AVE. holes to a depth of about 3,000 ft. It 
BELLWOOD, ILL. may further explore some of the area 

BEV BROS., INC. Linden 4-4892 | now being vacated by Cerro de Pasco. 
Cable: CABEX—Bellwood, !!/. 
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The U. S. Bureau of Mines has decided 
(continued on p 212) 
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Serving industry with 
j 
stee/s that fit the job 


GET TOUGH 


WITH LOHENS "7-1" STEEL 


TRADEMARK 


Where the going gets rough, versatile Lukens “T-1” steel 


resistance to abrasive impact—coupled with an extremely 
high yield strength— means fewer replacements and often 
greater payloads. That’s why more and more equipment 
builders are using Lukens “T-1” to provide longer life in 


fights back. For repair or modification of heavy duty equip- 
ment such as truck beds, chutes, bucket teeth and dozer 
blades, this special duty steel plate can be ordered from 
warehouse stock in a wide range of plate sizes and gages. 
Lukens “T-1” is the modern mining steel—you can work and 
weld it in the field as readily as in your shop. Its terrific 


shovel buckets, trucks and other mining equipment. Remem- 
ber to specify the extra-tough 321 min. BHN quality. For 
performance and application details, request our special 
booklet, “Lukens ‘T-1’ for Toughness.” Address Manager, 
Application Engineering Dept., N40 Services Bldg., Lukens 
Steel Company, Coatesville, Pennsylvania. 


You can order 
Lukens “‘T-1” 
steel plate 


Alabama, BIRMINGHAM 2, O’Neal Steel, Inc., P.O. Box 2623 + California, LOS ANGELES 54, Earle 
M. Jorgensen Co., P.O. Box 2358, Terminal Annex, 10650 S. Alameda St. *» LOS ANGELES 33, 
The R. J. M. Company, 238-248 South Mission Rd. + Illinois, CHICAGO 8, Joseph T. Ryerson 
& Son, Inc., 16th and Rockwell Sts. » Kentucky, ASHLAND, Mansbach Steel Co., 19th St. and 
River Front » Maryland, BALTIMORE 2, Wm. G. Wetherall, Inc. 317 President St. « New Mexico, 
ALBUQUERQUE, Miller and Smith Mfg. Co., Inc., 500 Phoenix Ave., N.W. * Ohio, CLEVELAND 6, 
Mills-Woif Steel Co., 12434 Cedar Rd. + Oregon, PORTLAND 4, J. E. Haseltine & Co., 115 S. W. 
Second Ave. + Pennsylvania, McKEES ROCKS, Follansbee Steel Co., 200 Bradley St. + Quebec, 
MONTREAL, Drummond, McCall & Co., Ltd. 930 Wellington St. « Utah, SALT LAKE CITY, Structural 
Steel & Forge Co., P. 0. Box 300 + Washington, SEATTLE 4, Stack Steel & Supply Co., 500 Landers 
St. *« SPOKANE 10, Union iron Works, East 217 Montgomery Ave., P. 0. Box 2135. 


from these 
Steel Service 
Centers: 
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DUST-PROOFED 





CONCENTRATOR BUILDING 


AAF TYPE N ROTO-CLONE 
Arrangement D 


CRUSHER BUILDING 





BY AAF 


ROTO-CLONES keep processing dust-free 
for Southern Peru Copper Corporation 


Dusr doesn’t have a chance here. It’s 
fighting a losing battle against an even dozen 
AAF Dust Control units totalling 348,000 
cfm. Wherever dust appears — primary 
crusher dump, primary crusher feed, inter- 
mediate ore storage, secondary crushers and 
concentrator operations — wet-collecting 
Type N ROTO-CLONES turn it into a 
harmless slurry. 


AAF engineered dust control systems are 


an important part of ev ery major ore process- 
ing plant in operation today. The reason: a 
complete line of equipment plus AAF’s 
wealth of application experience. 


For complete information on the solution 
to your dust problems contact your local 
AAF re presentative, or write direct for Type 
N ROTO-CLONE Bulletin 272. Address: 
Mr. Robert Moore, American Air Filter Com- 
pany, Inc., 193 Central Ave., Louisville, Ky. 


Pisiationn Aix Litter 


BETTER AIR 


iS OUR BUSINESS 





Wisconsin (Continued) 


to leave its mining and geological atlas 
of the southwestern Wisconsin lead and 
zinc mining area at Platteville (Wis.) 
State College. The atlas is made up of 30 
volumes of maps and drilling informa- 
tion covering the area. 

The federal agency closed its Platte- 
ville office in February and had planned 
to move the atlas. Gov. Gaylord Nelson 
asked that it be left in Platteville, in the 
care of college geologists, so that area 
mining men could consult it for needed 
information. 


IN CANADA 
NEW BRUNSWICK 


Arrangements have been completed to 
bring the huge zinc-lead-silver deposits 
of Brunswick Mining & Smelting Corp. 
near Bathurst into production. A 2,000- 
ton concentrator is to be built at Bathurst 
harbor, some 16 miles from the No. 12 
mine, which is to be put into production 
first. This orebody is calculated to con- 
tain 29,300,000 tons grading 6.6% zinc, 
2.4% lead, 0.5% copper and 2.1 oz silver 
per ton. 

A five-compartment shaft was sunk to 
982 ft with the first level at 200 ft and 


succeeding levels at 150-ft intervals. On 
the 200 and 350-ft levels crosscuts have 
explored the orebody along its entire 
1,200-ft length and on the next two levels 
the orebody has been partially explored. 

Federal Government assistance is ex- 
pected to be provided for construction of 
the necessary railway and harbor facili- 
ties. Sogemines Ltd. has guaranteed a 
market for output for 15 years (See 
E&MJ, March, p 23) with provision that 
the company may build its own lead 
smelter after five years and may in- 
crease the capacity of the mill at any 
time with extra production to be offered 
first to Sogemines. 

There is a second orebody, the No. 6, 
located about six miles from the No. 12. 
This body is estimated to contain ovei 
28-million tons grading 4.1% zinc, 1.6% 
lead, 0.4% copper and 1.4 oz silver per 
ton 


Fab Metal Mines is planning to carry 
out a geophysical survey and deep dia- 
mond drilling at its base metal prospect 
in the Bathurst area. The property is lo- 
cated between the two major orebodies 
of Brunswick Mining. The drilling will 
be designed to test the 1,000 to 1,300-ft 
horizons on which the richest portions 
of the Brunswick orebodies were located. 


ONTARIO 


North Coldstream Mines resumed mill- 


built for rugged, multi-level tramming 


HOISTS 
ON A 
48-INCH 


ATLAS 1' 


IN CANADA 


MINE EQUIPMENT Co. 
MONTREAL 28, QUEBEC 


TORONTO e@ SUDBURY ¢ KIRKLAND LAKE 
EDMONTON ¢ VANCOUVER 


a Be 
Lae tes 


TO 


i TYPE 


One of 14 Atlas locomotives in service at 
Quebec Lithium Corporation. 


Ask for Bulletins 1293 and 1294. 


AUPE ea ee 


1140 IVANHOE ROAD 
CLEVELAND 10, OHIO 





ing at its Kashabowie area copper prop- 
erty in mid-February. The plant has a 
designed capacity of 1,000 tpd but it 
will be some time before the full rate is 
reached. Since milling operations were 
suspended in February 1958, consider- 
able change has been made in the mill 
circuit. 

Silver-Miller Mines is planning to resume 
milling operations early this spring at its 
silver property in the Cobalt area. During 
the past year work has been concentrated 
on exploration at the Brady and Lawson. 


Falconbridge Nickel Mines is expected 
to turn out over 30,000 tons of nickel 
from its Sudbury area mines in the cur- 
rent year. Production for 1959 reached 
an all-time record of over 29,000 tons 
and copper production also increased. 


Production at Renabie Mines in 1959 set 
a four-year record at a total of $1,288,- 
560. Tonnage milled at the gold-produc- 
ing property in the Missinabie area was at 
a new peak of 196,645 while average 
grade moved up from $6.00 per ton in 
1958 to $6.24. Mill rate during the year 
was boosted from about 450 tons to 600 
tons for an average on the year of 538 
tpd. 


A promising new silver-zinc discovery in 
the Nakina area is to be thoroughly 
explored as a joint venture by Lun-Echo 
Gold Mines and Kerr-Addison Gold 
Mines. Considerable staking has been un- 
dertaken in the area with additional 
ground taken up by the Little Long Lac 
interests. The original find was made 
last fall from investigation of a series of 
gossan zones. A heavy grab sample re- 
turned 7.6 oz silver, 6.72% zinc and 
0.52% lead. An 8-ft channel sample cut 
across the central portion of the gossan 
ran 6.08 oz silver per ton, 9.05% zinc, 
1.16% lead and 0.28% copper. 


Southwest Potash Corp., wholly-owned 
subsidiary of American Metal Climax, 
has taken over financing of a diamond 
drilling program on the base metal prop- 
erty of New Bidlamaque Gold Mines in 
the South Onaman area. 


The amalgamation of four Elliot Lake 
uranium producers, Algom Uranium, 
Milliken Lake Uranium, Northspan 
Uranium and Pronto Uranium, all under 
Rio Tinto control, is now in progress. 
Under amalgamation, shareholders of 
each of the companies involved will re- 
ceive shares of a new company, Rio AI- 
gom Mines, on the following basis: 165 
new shares for 100 Algom shares, 14 for 
100 Milliken, 13 for 100 Northspan, 35 
for 100 Pronto. Only two of the uranium 
mines, the Algom Quirke and Nordic, 
will continue production past early 1961, 
and only one of these is expected to be 
in production from the end of 1965 to 
Nov. 30, 1966. 

The present rate of deliveries of about 
1-million lb of uranium oxide per month 
is to be reduced to around 390,000 Ib. 
Total ore reserves of all four companies 
at Oct. 31, 1959, were estimated at over 
47-million tons grading 2.31 Ib uranium 
oxide per ton. 

Two other uranium producers in the 
Elliot Lake area, Consolidated Denison 


Engineering and Mining Journal—Vol.161,No.4 





petergents 


Pamak fatty cts as & replac 
tty acids. The t with a ~ adily than do 0} 
ed from P s clear, stable, and 
k is used in d soaps and 
and industrial cleaners. 
cylolamines to form conden: 
ous purposes" 


s for vari 
ids to form detergents- 


ement for oleic acid 
‘js or fats, 


pisintectants, Cleaners, 


acids are used 


ity. Pama’ 
sates suitable 


by f 
sufficient fro’ 
saponified toa 
ing with light fue 
added to form its soap- 


ton of ore js usua 
Ppamak 4 and Pa 


Pamak 18 usef 


Timenite 
Kyanite 
Fluorspat 


OZ Spodumene 
Hematite 
Phosphate rock 
Barite 


Cement rock 


ce \inseed oil in 


yer cost and stability 


atty acids 


jamides.” Journ 


OOPS—W 
is E GOOF 
AK IS IDEAL FOR aes ORE, 100 


We , 
can t ev 
en bla . 
we pri me iton: 
ited o n a copyreé 
fatty aci ur new book yreader, b 
atty acids from tall ooklet on Pamak n when —_consist 
; d manganese ore f oil, we unintenti oe mies ently marks our 
Ve os} : e irc 4 onally : > yo yroduc 
amak is exceptic ym the list of materi Pe reme a copy of this : luct. If you alre 
But we have mally useful as a fl rials where mber that manga s booklet, we hop s 
. > not omi s a flotati received nese bel e you'l 
and x ° mittec 10n age edac : ye longs you ] 
technical service . re thorough 3 BE - your files ie you'll ages If you haven’t 
‘e, and the hi search s. A poste , ily wa 
1igh . your ¢ stcard to I ) nt on 
5 quality tk / r copy ’ {ercul / e for 
J iat 7° es will bri 
ring y 
you 


Indu 4 
‘ ial C £ 
' I str hemicals L 
a s Aivist mn 
ape! Vakers Ch mical I epa t 
e ) rtment 


H R 
WO arket treet, ilmington ; De aware a 
or Vi } & HW 00 Jel . 


April 1 
960— ‘ 
Engineering and Mi 
ining Jour 
nal 





The rarest kind of expert... 
one of the J.K.S. special- 
ists who buy and grade 
industrial diamonds. 


Only J.K.S. Can Give This Big Plus Value In 


DIAMOND DRILL BITS 


Few things vary as much in quality as industrial 


Newest and Best In 
Diamond Drill Bits For 
Every Drilling Need 
including: Surface set and im- 
pregnated coring bits—concave 
bits— pilot bits—thin wall coring 
bits—reaming shells —casing bits. 


diamonds. No one knows this better than J. K. Smit 
& Sons, Inc., where a veteran staff of specialists 
select the diamonds that give J.K.S. Diamond Drill 
Bits their exceptional cutting properties and long 
life. 


Many of these men, and their fathers before them, 


* have spent their lives with J. K. Smit as diamond 


‘ experts. Theirs is one of the rarest skills in the 


world ... a skill that makes a continuous contribu- 
tion to the worldwide reputation of J.K.S. Diamond 
Drill Bits for giving more footage in every type of 


formation at lowest costs. 


Send today for J.K.S. Catalog #60, 
or see your nearest field representative. 


First In Experience and Service 


J. K. Smit & Sons, inc. 


Murray Hill 


Home Office and Plant 
New Jersey 


Ontario (Continued) 


Mines and Can-Met Explorations, have 
| also proposed merger. Both companies 
| are under the same management. The 

move was instituted when it became ap- 

parent that Can-Met could not continue 

to operate economically for more than a 

few months and would, therefore, be un- 

able to meet its financial and contract 
obligations. Under the terms of the 
merger these would be taken over by the 
new company, Denison Mines Ltd. 
Consolidated Denison shareholders are 
to receive shares in the new company on 

a share for share basis, while sharehold- 

ers of Can-Met will receive one new 

share for each 200 shares of Can-Met. 

The Can-Met contract would enable 

Denison to operate for an additional 20 

months or up to June 1964. 


Abino Gold Mines is making good prog- 
ress in shaft sinking at its gold prospect 
in the Red Lake area. The three-com- 
partment opening is to go to an initial 
depth of 525 ft with a minimum of 1,800 
ft of lateral work to be done on three 
levels at 200, 350 and 500 ft. Extensive 
underground diamond drilling is also 
planned. The decision to go underground 
follows encouraging results in a recent 
drilling program. 


During the past year Wright-Hargreaves 
opened a total of 953 ft of new ore 
grading 0.67 oz gold per ton on the six 
deep levels from 7,200 to 8,200 ft at its 
producing gold mine in the Kirkland 
Lake area. Mill average grade for the 
year was 0.42 oz per ton. 


QUEBEC 


Lamaque Gold Mines is carrying out a 
concentrated diamond drilling program 
on a new gold find in the Bourlamaque 
area. Values have been obtained for a 
| strike length of 350 ft to a vertical depth 
| of 465 ft. The find is located about a half 
mile from the main mine’s closest under- 
| ground workings. 


| Orchan Mines is currently probing what 
is considered to be the third ore zone 
| at its Cote property in the Mattagami 
area. The discovery hole in this area in- 





tersected 93 ft from 700 to 793 ft av- 


eraging 11.36% zinc, 0.38% copper, 0.005 
oz gold and 0.25 oz silver per ton. 


Opemiska Copper Mines is now operat- 
ing at its new milling rate of better than 
| 2,000 tpd at its copper-gold producer in 
| the Chibougamau area. It is calculated 
| that at the present rate, copper produc- 
tion this year will top 20,000 tons, rep- 


| resenting an increase of more than 50% 


over the previous normal output of from 
13,000 tons copper per year. 


Barnat Mines has encountered a possible 
brand-new orebody at depth in explora- 
tory drilling at its Malartic gold-produc- 
ing property. Initial results were obtained 


| in two holes below the 1,250-ft level to 


the west of the big porphyry orebody. 
It is expected that a new drive will be 
(Continued on p 218) 
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See ASARCO first 


buying, smelting, and 


refining all types of ores: 
GOLD, SILVER, LEAD, 

COPPER AND ZINC ores 

and concentrates, blister 
copper, mattes and residues 


20 Smelters and Refineries 
es 
Se 


| Strategically outed for lots or carload quantities... 


LEAD SMELTERS 

Selby, California 

Leadville, Colorado 

East Helena, Montana 

El Paso, Texas 

Chihuahua, Chih., Mexico 

San Luis Potosi, $.L.P., Mexico 


ZINC SMELTERS 
Amarillo, Texas 

Corpus Christi, Texas 
Rosita, Coah., Mexico 


COPPER SMELTERS 
Hayden, Arizona 

El Paso, Texas 

‘Tacoma, Washington 

San Luis Potosi, $.L.P., Mexico 


LEAD REFINERIES 
Selby, California 

Omaha, Nebraska 

Perth Amboy, New Jersey 
Monterey, N.L., Mexico 


COPPER REFINERIES 
Baltimore, Maryland 

Perth Amboy, New Jersey 
Tacoma, Washington 


See management 

at above locations 

or write to main office. 
American Smelting and 
Refining Company, 

Ore Purchasing Department, 
120 Broadway, 

New York 5, N. Y. 








MISSING THESE 


e@ 1. PRECISION-TAPERED PLUG 
Expertly engineered for proper shell expansion. Angle of taper 
is at the precise degree required for strength, dependability, 
and quick efficient tightening. Whether in relatively soft 
formations or other types of rock strata, improved Republic 
Mine Roof Bolts assure best performance. 


e@ 2. HIGH-STRENGTH, ALL-PURPOSE EXPANSION SHELL 
New, improved Republic RS-1 Expansion Shell is designed for 
effective use in any type of strata. Wide, strong leaves and 
flaring inside taper mean extra holding power in relatively 
soft formations. Narrow base supports for the leaves assure 
easy expansion and a wedged-like grip as the anchor is 
tightened. 


e 3. HEAVY-DUTY SUPPORT NUT 
Square nut gives over 40% better support than even the best 
previous method, yet maintains correct bolt tension by stripping 
at approximately 50 pounds torque with no damage to bolt 
threads. Nut can be easily applied either side up—another 
plus feature. 


e 4. IMPROVED SELF-CENTERING HEAD 
Compact, one-piece head eliminates need for separate washer. 
The heavy flange and thick, reinforced washer are guided 
cleanly and firmly into position in the bolt plate. Entire unit is 
forged, for ruggedness and strength. Standard 1%” head 
available with %4” and ¥%” bolt sizes. 


5. MATERIAL CONTROL CERTIFICATE 

Included with every shipment of Republic Roof Bolts is a 
certificate stating specific physical properties of the steel used. 
Data provided: yield point in pounds per square inch, yield and 
break point in pounds, and steel heat number. No guesswork 
about the quality you get from Republic. 


Republic Pleel Corporation hereby certifies that 
the mine woof bolls included in mill order number 


COEF METALL USENET BOLT 460 HUT OFvIHION 


REPUBLIC STEEL CORPORATION 
General Offices . Cleveland 1, Ohio 





FIVE CERTIFIED-PERFORMANCE FEATURES? 


YOU ARE IF YOU'RE NOT USING REPUBLIC MINE 
ROOF BOLTS. Only Republic offers these five important 
advantages: Precision-Tapered Plug, High-Strength 
Expansion Shell, Heavy-Duty Support Nut, Material 
Control Certificate, and Improved Self-Centering Head. 

With Republic Mine Roof Bolts you get the most 
important cost-reducing and safety factors of all— 
performance you can depend on, every time. Reason— 


REPUBLIC STEEL 


every step of their manufacture, from raw ore to finished 
bolt, is carefully controlled, precision-checked, and 
inspected. Steel chemistry, yield point, and break point 
are known quantities. No guess work—you get certified 
quality. 

For more information on Republic’s complete selec- 
tion of bolts, roof plates, and expansion shells, mail 
the coupon now. 


Werlli Widest Remige 
Of Steadlard, Sel, anc, Sl Pedi 


ad 


MINE WATER PROBLEMS? Solve them the easy, low- 
cost way—with Republic Flexible Plastic Pipe. Made 
of tough polyethylene, it is impervious to corrosive 
elements found in mine water. Lightweight Republic 
FE Plastic Pipe is easy to handle, easy to cut and 
join. Can be quickly relocated to meet changing 
conditions. Mail coupon for further information 
about Republic Plastic Pipe. 


AVAILABLE PRE-ASSEMBLED TO CUT 
YOUR INSTALLATION COSTS 


You can order your Republic Certified-Performance Roof 
Bolts fully assembled to save you assembly costs, pre- 


vent loss of parts and damage to 
bolt threads. Remember to specify 
Republic Roof Bolt Plates, too. 


UP THEY GO, fast and easy. Truscon Insulated Side- 
wall Panels— the modern, economical way to con- 
struct hoist houses, material and equipment shelter, 
field offices. Panels are built by sandwiching 
a layer of insulating material between two sheets 
of Truscon 24” Ferrobord® or galvanized 
ribbed sheeting. Securely interlocked for weather- 
tightness. Mail coupon for more data. 


Name 


Company. 


City. 


ABRASION-RESISTING PERFORMANCE of Republic 
High Strength Steel makes it ideal for use in coal 
and ore discharge chutes, hopper and mine cars. 
Equipment built with Republic High Strength Steel 
withstands continual pounding and abrasion, is 
more corrosion-resistant and weighs less than 
similar equipment constructed of plain carbon steel. 
Send coupon for additional information. 


REPUBLIC STEEL CORPORATION 

DEPT. EJ-9388 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Please send me further information on: 

O Mine Roof Bolts 

O Truscon Insulated Sidewall Panel 

O Republic Plastic Pipe 

O High Strength Steel 


B00 00 cercrenrscencynnerseemnitntiinnsemmnnemnnigaibiiincinaiitinaiatiainaniadiliiigis 


Zone 
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HOW BUELL 
CLASSIFIERS 
HELP YOU 
IMPROVE 
YOUR 
PRODUCT 


Here’s how a Buell Classification System solved a specific 
problem. A sodium phosphate manufacturer had to meet 
stricter customer specifications. No more than 15% of the 
material could be below 100 mesh and no more than 1% 
below 270 mesh. But the apparent density could not be less 
than 0.98. If the classifier removed too much of the inter- 
mediate size particles from the finished product, the 
apparent density requirement could not be met. &@ Labora- 
tory tests proved that the Buell Classifier could easily 
meet the mesh requirements, and the required apparent 
density could be maintained if the classification was at 
95% overall efficiency. Furthermore, space limitations 
were overcome by the Buell Classifier’s ability to carry 
material pneumatically, so that no extra, bulky and expen- 
sive conveyors were needed. The Buell Classifier simply 
discharged the coarse sodium phosphate by gravity into one 
bin and carried the fine material by air to a second bin. @ 
Despite rigid particle-size requirements, Buell Air Classify- 
ing Systems operate to critical size specification at well 
over 90% efficiency. High capacities let them keep up with 
all mills. And with low velocity and no moving parts, 
wear is almost non-existent. M Buell Classifiers today are 
being used in iron ore beneficiation, removal of minus 10 
micron sodium nitrate particles, dedusting of soda ash and 
the classification of such diverse materials as phosphate 
rock, silicon carbide, uranium ore and glass beads. Many 
installations have proved so successful that they have led 
to repeat orders. Why not send us your specific problem? 
Write for descriptive literature. M The Buell Engineering 
Co., Inc., 123 William St., N. Y. 38, N. Y. Northern Blower 
Div., 6404 Barberton Ave., Cleveland, Ohio. (Subsidiary: 
Ambuco Ltd., London, Eng.) @ Cyclones + Electric Precipi- 
tators » Bag Collectors + Combination Systems » Classifiers 
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Quebec (Continued) 


pushed out to the west into the new ore 
area on the 1,750-ft horizon. 


Tempo of operations at the Campbell 
Chibougamau Mines copper-producing 
mines in the Chibougamau area has in- 
creased substantially during the past year 
and is scheduled for further expansion 
during the present year. It is planned to 
increase mill capacity to 2,400 tpd. At 
the main property, decision has been 
made to sink an internal shaft to 3,700 
ft to explore and develop what appears 
to be a repetition of the main zone at 
depth. In addition it is proposed to reach 
a production rate of 400 tpd from the 
Kokko Creek property during the first 
half of the current year. At the Cedar 
Bay property, from which 117,115 tons 
were drawn for production in the last 
half of 1959, a brand new major ore 
zone has been discovered. At the Hen- 
derson mine, shaft sinking is nearing 
completion and production at a rate of 
1,200 tpd is anticipated by early 1961. 


Portage Island (Chibougamau) Mines is 
continuing to extend the length of its 
main copper-gold zone on the 400 and 
550-ft levels under development at the 
Chibougamau area property. On the 
400-ft level some 360 ft has been opened 
with average grade of 5.39% copper and 
0.263 oz gold per ton, uncut, over aver- 
age width of 15 ft. Full width has yet to 
be determined. 


Annual report of the Asbestos Corpora- 
tion Limited for 1959 shows decreased 
earnings despite an improvement in 
sales volume. 

Net income at $3,057,379 was off 
from 1958 net income of $4,134,769. 
Chief cause of the income drop was 
the greatly-increased tax provision 
($1.6-million, up from  $0.6-million) 
necessitated by the first full year of 
taxation at the company’s Normandie 
Mine. 


NEWFOUNDLAND 


Newfoundland’s government will guaran- 
tee a $2-million bond issue to finance 
opening of a copper mine at Green Bay. 
Premier Joseph Smallwood said _ the 
province will assist in providing capital 
needed for M. J. Boylen interests of 
Toronto, Ont. and the O’Brien Gold 
interests of Ottawa, Ont. to open the 
copper mine, install the concentrating 
mill and “otherwise provide for the 
necessary equipment.” 

Orders, the Premier said, for the mine 
and mill equipment are being placed at 
once and work will start after spring 
ice break-up. The mine is scheduled to 
go into operation in early 1961, produc- 
ing about 1,000 tpd of copper ore. 


SASKATCHEWAN 


Expansion of program to include de- 
tailed ground work and diamond drill- 
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At new-Toquepala mine 
of Southern Peru Copper 
Corporation, four Ty- 
Rock Screens are used 
at Crushing Plant, one 
Ty-Rock at the Sample 
Mill. Ty-Rocks were 
chosen because of their 
proven ability to handle 
large tonnages of ore at 
exceptionally low cost 
per ton. Ty-Rock fully 
controlled vibration 
assures long life. 


TYLER “TY-ROCKS SCREEN 
ORE AT LOW COST PER TON FOR 


SOUTHERN PERU COPPER 


For the ultimate in heavy-duty screen performance 
choose Ty-Rocks. Full information in Catalog 68 — 
write for free copy. 


The W. S. TYLER Company *« Cleveland 14, Ohio 


OFFICES: New York « Chicago « Boston + Philadelphia + Atlanta* Dallas 
Los Angeles « San Francisco « Baltimore « Birmingham + Houston « Minneapolis 
Pittsburgh « Salt Lake City * The W. S. Tyler Company of Canada, Limited, 
St. Catharines, Ontario * OFFICE: Montreal 


In crushing plant each of the four 6’ x 12’ Ty-Rocks 
screen 550 tons per hour of minus 2” porphyry copper 
ore, 3 to 5% moisture, with approximately 160 tons 
per hour passing through 5%” openings. 


Special 

decks used on these 

screens are made 

of abrasion resistant 
alloys. Service life is long; 
replacement can be made easily. 


WOVEN WIRE SCREENS + SCREENING MACHINERY + TESTING SIEVE EQUIPMENT i ‘ LER 
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Saskatchewan (Continued) 


ing 1s planned by Sico Mining Corp. 
on its holdings in northern Saskatche- 
wan, Officials of the company state. 

Aim of the program is to outline ad- 
ditional nickel-copper-platinum __ ore- 
bodies. Already indicated in the south- 
ern portion of the lease is one orebody 
with an estimated 50,000 tons grading 
up to 2% nickel. 


Canada amounted to 50,799,000 long 
tons as of Dec. 31, 1959, an increase 
of 4,060,000 long tons during the year. 

This was shown in a report of the 
Canadian Petroleum Assn.’s Central Re- 
serves Committee whose compilations of 
proved reserves of crude oil, natural gas 
and natural gas liquids included for the 
first time calculations of proved reserves 
of sulphur. The report was made public 
at the March 7 annual meeting of CPA 


in Calgary. 
In regard to sulphur, the report stated 


ALBERTA that “discoveries during 1959 accounted 


for an increase of 221,000 long tons, 
while 4,112,000 long tons were added 


Estimated proved reserves of sulphur in by extensions and revisions.” 


MAGOR 


FOR THE MINING INDUSTRY 


AIR 


FEWER TRIPS 


Safe side dumping eliminates 
expensive labor and crane 
equipment. Completely smooth 
interiors permit full dumping — 
no ‘dead load” returns! 


LOWER HEIGHT, OPEN BODY 


Lower height, and open body 
means faster loading. Quick, smooth 
dumping action means faster 
unloading—saves time and labor costs, 


DESIGNED FOR THE JOB 
Magor Air Dump Cars are designed 
for the job—built to last! Actual 
performance records prove cost 
of replacement parts furnished by 
Magor equals less than 1/10 of 
1% of the purchase price per 
car, per year! 


Write today for details of America’s leading Automatic Air Dump Car! 


=e MAGOR 


CAR CORPORATION 


50 Church Street 
New York 7, N.Y. 


Total proved sulphur reserves were 
broken down by province as follows. 
British Columbia, 1,377,000 long tons; 
Alberta, 49,364,000 long tons; Saskatch- 
ewan, 58,000 long tons. Production 
during 1959 was as follows: B. C., 50,- 
000 long tons; Alberta, 222,000 long 
tons; Saskatchewan, 1,000 long tons. 


BRITISH COLUMBIA 


Bethlehem Copper Corp. Ltd. an- 
nounced negotiations are proceeding 
with Sumitomo Metal Mining Co. Ltd. 
of Japan to arrange financing of its 
Highland Valley mine and if agreement 
is reached the mine will be in operation 
by the fall of 1962. 

H. H. Huestis, Bethlehem president, 
said initial cost will be in the region of 
$7.5-million with a mill capacity of 
3,000 tpd, followed in two years by a 
mill capacity of 5,000 tpd. Sumitomo 
will sign a contract for exclusive rights 
to the first 10 years of production if 
the Japanese government approves plans 
now being submitted. The loan could 
be repaid within four years of starting 
production if copper sells at 30c a Ib. 


Western Copper Mills Ltd. announced 
an estimated loss of $874,000 for 1959 
but production has increased during the 
last three months and the company ex- 
pects to be out of the red within the 
next few months. 

H. Owen Jones, Western Coppei 
president, in a brief report on the com- 
pany’s operations, said the loss includes 
a full year’s interest on bonds and de- 
bentures placed at about $360,000. 

The mill went into production one 
year ago. Start-up losses exceeded those 
anticipated, Jones said. This led to re- 
financing with Bridge & Tank (Western) 
Ltd. of Winnipeg taking over the man- 
agement. Jones replaced R. M. Reiner 
as president. 


Rio Tinto Canadian Exploration Ltd. 
reports encouraging results from geo- 
logical surveys on the Highland Valley 
property of Trojan Consolidated Mines 
on south central British Columbia. 
Manager J. K. B. Booth said a reduced 
polarization survey over 10% miles of 
line covering 150 acres has produced 
two anomalies of interest. 

Rio Tinto entered an agreement last 
August whereby Trojan is to receive a 
refund out of earnings of $750,000 as 
payment for exploration work before its 
association with Rio Tinto. The agree- 
ment gives Rio Tinto an option on ex- 
ploration until September 1960. During 
the intervening period Rio Tinto may 
sign a lease-rental agreement retaining 
80% of net income and allocating 20% 
to Trojan. 


Cellardor Mines Ltd. announces inten- 
tion to recondition and enlarge the 
lower tunnel at its Bluebell workings, 
drive to ore, develop it and ship by 
back-haul to Cowichan Copper whose 
concentrate trucks pass nearby on their 
way to the Cowichan Copper deep-sea 
wharf and loading facilities. 
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Now you Can get HIGH recovery -— 


capacity concentration 
from high silica iron ores at LOW cost 
with DINGS 


CORONATRON 


High Intensity 


ELECTROSTATIC 
SEPARATORS 


Here is the solution to the problem of eco- 
nomical concentration of dry, granular 
iron ores. Dings’ research and extensive 
testing of many recently discovered 
quartz-hematite iron ore deposits have 
determined that the high intensity, low 
voltage electrostatic separation obtained 
with the Dings Coronatron is the best and 
lowest cost concentration method for 
these and many other ores. 


@eeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeceeeeeeeeee 


HERE'S WHY... 


se HEAD FEED 
Tests have proved that in a single pass the Dings Corona- 


a —20 MESH 
tron delivers capacities up to three times higher than is 
; : : ; —325 MESH 
possible with multiple pass, low capacity separators. 

Recovery of iron is high. Greater dispersion of material series 230° F 
in the Dings Coronatron permits concentration of an ex- ; ne TAILING 
cellent grade of iron ore. nie 


Such high recovery and high capacities with the Coro- 
natron are made economically practical by the high in- 
tensity sparkless electrode, an exclusive Coronatron fea- ee 

oe , 7 7 ‘ Although early test work indicated that best 

ture. Th f field c rated with th : : 
ure. © UnIOFrm Heid coverage genera l - results came from multiple-pass, low capacity 
electrode is accomplished at much lower voltages than is separators, it was found more economical and 
possible with conventional electrodes practical to utilize the high capacity, single- 
. F pass Coronatron, using the flowsheet above. 

The flowsheet and table of results at the right show 
why more and more operations involving dry concentra- 
tion are turning to electrostatic separation with the Dings PRODUCTS 
Coronatron. Head Feed 37.4 37.4000 


Concentrate | 685 | 35.6759 | 95.39 | 
Where electrostatic separation is not practical, be sure to — |_36 | 1.7206 | 4.61 
; ; ; TOTAL | 37.4 | 37.4003 | 100.00 
investigate all the advantages of Dings new Induced Roll 
am a ‘ . a Recovery of iron equals 95.39% 
Magnetic Separator. This improved-design unit permits 
highest capacities of weakly magnetic materials and as- 


wth ic. : 43 Results on a typical Canadian quartz-hematite 
sures extremely critical separation for production of A ore. Selection of the appropriate size and type 
high quality products. ~ of Coronatron depends upon test results on a 


given ore. 


CONCENTRATE 


j 


IRON 


Dings Coronatron successfully used on 


Send for complete details today bitchin onal tebanite 


chromite monazite 
DINGS MAGNETIC dolomite phosphate 


SEPARATOR COMPANY feldspar rutile 
4716 West Electric Avenue fluorspar scheelite 


ili 
Milwaukee 46, Wisconsin oumnet = « 
hematite zircon 


7 
- 
» 
a 
3 
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CONVEY 
WEIGH and 


CONTROL 
A 


your 
product 
with one 
integrated 
operation 


Mechanize with 


The CON -O-WEIGH system can 
be installed as a simple weigh-belt 
mechanism or it can function as a 
process control system for conveyor- 
carried bulk materials. Equipped 
with variable-speed drive and an 
automatic speed compensation fea- 
ture, CON-O-WEIGH is ideally 
adapted to complex feeding, blending 
and proportioning operations. 


Its basic parts are simple . . . weigh 
section, load cell and control cabi- 
net. Its application broad . . . records 
accurate running totals on loads of 
one to 5000 tons per hour. 


The weigh bridge space require- 
ments are small. . . can be adapted 
to existing or new installations. 


Write for complete details. 


Dlg 
Cpe | 


470 So. 10th East - Salt Lake City 2, Utah 
Phone DAvis 8-8678 





IN LATIN 
AMERICA 


PERU 


Cerro de Pasco Corp. is carrying out 
surface geology and drifting on a cop- 
per property, on which they hold an 
option, southeast of Huancayo. The 
property is located within the great bend 
of the Mantaro river known as the Pen- 
insula de Tayacaja, between Huancayo 
and Ayacucho. To reach the site, on 
which a geologist and some 50 men are 
conducting exploration work, the cor- 
poration built a 15 km road from 
Cooris, southeast of Huancayo. 


The Peruvian government approved a 
new contract between the Corporacion 
Peruana del Santa, a government-con- 
trolled entity engaged in the develop- 
ment of the national steel industry at 
Chimbote and the Marcona Mining Co., 
which holds a long-term lease on the 
Marcona iron ore concessions of the 
Corporacion Santa, on the coast some 
300 miles south of Lima. 

The new contract will permit Marcona 
to go ahead with an expansion program 
which has been under consideration for 
the past several years and which will 
involve an expenditure of some $25- 
million. The expansion program calls 
for construction of a beneficiation plant 
on San Nicolas Bay, eight miles north 
of the present ore shipping port of San 
Juan, the construction of a new pier 
and ore handling equipment at San 
Nicolas and linking of the new port 
with the area now being mined by a 
conveyor belt-system. The program will 
reduce the distance from mine to port 
and also the cost of transport, increasing 
the efficiency and volume of operations. 


A three-man German government mis- 
sion has recommended constructing a 
lead and zinc refinery in the vicinity 
of Lima, following a study conducted 
last year. The report was recently sub- 
mitted to the Peruvian government, the 
Emergency Committee on Lead and 
Zinc, the Mining Bank, the National 
Mining & Petroleum Society and Mining 
Engineers’ Institute of Peru. 

The report favored the blast furnace 
type of installation used by Imperial 
Corp. Ltd. of Avonmouth, England. This 
process yields a 93% to 96% refined 
metal at a rate of 90 tpd of lead. Con- 
struction of such a plant would require 
a total investment of $24-million, which 
covers $4-million of working capital. 

It was reported in the local press 
that $47-million would be required to 
construct a lead smelter and zinc re- 
finery with capacity of 150 tpd for both 
minerals. 

The report stated that the area which 
was considered suitable for large-scale 
zinc-lead exploitation was limited to the 
area lying between Huaraz and Huan- 
cavelica, where 82% of the currently pro- 
ducing mines are to be found. 

The location of a proposed refinery 


would have to be near Lima, mainly 
because of transportation difficulties in 
other parts of the country. Easy availa- 
bility of labor and the proximity of the 
port of Callao are further reasons for 
this choice. Specific mention of the bay 
of Ancon, north of Lima, was made. 


MEXICO 


Sulphur Exploration Co. of Houston, 
Tex. says it’s continuing to prospect on 
its 23,000-acre concession and_ believes 
it has located workable deposits of 4.8 
million tons of sulphur. 


CHILE 


The Administration has decided to 
amalgamate the Mining Credit Bank and 
the National Smelters Corp. into a single, 
more efficient agency. The former does 
the buying and the concentration while 
the second does the smelting at the 
Paipote copper smelter and will also 
build the Ventanas smelter in Central 
Chile. One other amalgamation will 
come about through joining into a sin- 
gle organization the Departamento de 
Minas y Petrédleo—and the Superinten- 
dencia de Salitre y Yodo. 


The Mining Association of Antofagasta 
wants the Administration to investigate 
the possibilities of building modern 
flotation and/or leaching plants depend- 
ing on ore reserves and ore character- 
istics. At the present time there are 
numerous, small, percolation-type leach- 
ing plants at some of the more impor- 
tant copper camps in the province; but 
in most, recoveries are poor due to 
coarse crushing and inadequate treat- 
ment. Acid for the plants is obtained 
from a 35 tpd contact acid plant at the 
port of Antofagasta designed by Lurgi 
and built by Corfo (Chilean RFC). 


El Salvador ore deposit, the new mine 
of Andes Copper Mining Co. is now de- 
livering to the mill 24,000 tpd or dou- 
ble the initial tonnage; its moly plant 
is also running successfully. Present ore 
reserves at the mine amount to 375- 
million tons of 1.5% copper. The Min- 
ing Credit Bank has approved for the 
present year the expenditure of $1,331,- 
000 in the modernization of its five 
flotation mills at Elisa de Bordos, El 
Salado, Punta del Cobre and Domeyko, 
all located in Atacama province, and 
Illapel in Coquimbo province. Together 
with the National Smelters Corporation, 
with which it has now been joined, it 
has been considering the construction 
at Paipote of a sulphuric acid plant 
and two mills each to treat 500 tpd by 
flotation and leaching. 


Approximately $14-million will be spent, 
according to the Under-Secretary for 
Mines, in the nitrate plants of Victoria 
(Cosatan) and Pedro de Valdivia and 
Maria Elena (Anglo-Lautaro) in order 
to decrease costs and expand produc- 
tion of other salts besides sodium 
nitrate. 
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10 Design Refinements Bring You Lower-Cost Crushing 
with BIRDSBORO -BUCHANAN 


Rugged, powerful BIRDSBORO-Buchanan Deep- 
Frame Jaw Crushers can deliver the answer to 
higher costs today . . . higher production. There are 
ten reasons. You won’t find such a cost-cutting 
combination anywhere but under the BIRDSBORO- 
Buchanan trademark. 


. Deep, extra strong cast steel frames. 
. Longer, swing jaw for more acute crushing angle. 


- New, removable water-jacketed main frame 
bearings. 


. Rod type pitman, lighter and stronger, cuts power 
costs. 


. Automatic lubrication force feed to every bear- 
ing—no shut-down for grease jobs required. 


6. New three-piece toggles cut replacement costs. 


4 


7. Extra large forged steel shafts for maximum bear- 
ing area. 


8. Offset toe lugs allow extra wear on jaw plates. 


. Interchangeable and reversible jaw plates for 
additional wear. 


10. Entire crusher precision constructed for easy field 
assembly. 


Your Birdsboro representative can translate these 
features into specific benefits for your operation. 
Sales Department, Engineering Department and Mfg. 
Plant: Birdsboro, Pa., District Office: Pittsburgh,Pa. 


Canadian Representative & Manufacturer: John Inglis Co., 
Ltd., Toronto, Canada. 


World-Wide Agent Representation. Contact home 
office for nearest representative. 


cr26-50 


BIRDSBORG 


CORPORATION 


STEEL MILL MACHINERY e HYDRAULIC PRESSES e CRUSHING MACHINERY © SPECIAL MACHINERY @ 
STEEL CASTINGS ¢ Weldments "CAST-WELD” Design e ROLLS: Steel, Alloy Iron, Alloy Steel. 
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During Project Development... 


“POWER VANE’ ROTARIES 


supplied 


18 “Power Vigne" Rotaries, 900 2 ‘Power Vane" Rotaries, 900 cfm, 
cfm, portable. flange-wheel mounted, self-propelled. 


9 ‘‘Power Vane" Rotaries, 365 cfm, 1 ‘Power Vane" Rotary, 365 cfm, 
portable. flange-wheel mounted, self-propelled. 


1 ‘Power Vane" Rotary, 125 cfm, 
2-wheel portable. 


At Toquepala, “Power Vane’ Rotaries saw high altitude service. They main- 
tained their industry-wide reputation during Project Development for power 
and stamina when air demands were heavy and the going was rough. 
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CP Tracdri 


Hard Working “Power Vane” Rotaries and CP Mining 
Equipment help set footage records... everywhere! 


CP TRACDRILS move quickly and 
easily over the roughest ground. 
Every drill position sets up fast! 
Sure-footed, they'll tow their own 
compressor up an 18% grade. Opera- 
tor safety is assured by automatic 
brakes that take hold the instant trac- 
tion motors are stopped, keep drill 
in position on steep inclines or bad 
ground. Hard-hitting 44%2” bore 
Deep-Hole Drills sink 3” holes to 
75 feet in hard rock . . . a real “Drill- 
ers Drill”. 


CP DIAMOND DRILLS are available 
in two types: Skid-mounted and Col- 
umn-mounted. Skid-mounted units, 
gasoline, diesel or air driven, keep 
core costs low. Column-mounted 
units have a world-wide reputation 
for top performance on underground 
blast-holing and coring operations. 
Short length and light weight let you 
handle this highly productive drill 
with the ease of a drifter. 


Above: CP-8 Exploratory Diamond Drill — 
skid-mounted for easy hole-to-hole movement. 
Capacity: 1250 feet with EW-EX Fittings. 


Below: CP-65 Diamand Drill, ideal for biast- 
hole or coring. 50% more motor power... 
reversible. Only 422” overall, weighs just 
200 Ibs. Capacity: 600 feet with EW-EX 
Fittings. 


~~... 
a 
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REICHdrills are all-hydraulic, top-drive rotaries 
that are breaking footage records in all forma- 
tions. Hole sizes to 16” diameter, down-pres- 
sures to 90,000 Ibs. 


Chicago Pneumatic 8 East 44th Street, New York 17, N.Y. 


AIR COMPRESSORS *« PNEUMATIC AND ELECTRIC TOOLS * AIR-BLAST BITS * DIAMOND DRILLS *« REICHdrills * ROCK DRILLS 
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VENEZUELA 


Venezuela is considering an offer of 
Reynolds Metals to set up an aluminum 
reduction plant on the Orinoco river to 
process imported bauxite or alumina. 

But the government is also tightening 
restrictions on exploration and develop- 
ment of bauxite and other non-ferrous 
minerals by local and foreign private 
capital. 

The Reynolds proposal reportedly calls 
for a plant of around 25,000 tpy capacity, 
to utilize power from the government's 
Caroni river hydro station. 

Minister of Mines & Hydrocarbons 
Juan Perez Alfonzo expressed prelimi- 


nary approval of the offer. But called 
before a Congressional committee to tes- 
tify in the face of nationalist opposition, 
he said no decision has been made. 

He added that negotiations involve no 
commitment to grant bauxite conces- 
sions to Reynolds in the event that 
commercial deposits are discovered in 
Venezuela. 

Business groups favor the Reynolds 
project as a stimulus to development of 
Venezuela’s Guayana region. But nation- 
alists want the government to build its 
own aluminum plant. The provisional 
Government Junta in 1958 budgeted 
$1.5-million for studies and preliminary 
work on a 50,000 tons per year aluminum 
plant, but the project was dropped. Do- 


Photo - Courtesy, Nat’l Malleable and Steel Castings Co. 


DIFFERENTIALS 
AND SEE 
THE DIFFERENCE 


It takes a tough car to take it away, day after day. The 
many tons of heavy iron ore that fall relentlessly from 
the shovel demand a car that can take it. 


Differential side dump cars — air powered — have been 
serving the industry for some decades, now, and their 
performance brings back steady repeat orders that speak 


for themselves. 


Let us send you complete specifications and discuss your 
needs at your convenience. You'll like what you hear 


about Differentials. 


PIONEERS 
IN HAULAGE 
EQUIPMENT 
SINCE 1915 


DIFFERENTIAL 


STEEL CAR COMPANY 


FINDLAY, OHIO 


mestic aluminum consumption is around 
15,000 tons per year. 


Venezuela’s only nickel ore producer 
at present is Meridional de Minas, S.A., 
subsidiary of International Nickel Co., 
of Canada. It started operations in 1955, 
and in the first 11 months of 1959 mined 
1.287 metric tons of ore of 1.9% Ni 
content. 


IN AFRICA 


U.S. and British atomic energy experts 
are discussing with the South African 
Atomic Energy Board the crisis that will 
face the Union’s $140-million a year 
uranium industry when the present sup- 
ply contract expires within the next five 
years. 

The board met in February with a 
group of overseas Combined Develop- 
ment Agency experts—headed by Jesse 
Johnson of the U.S. and Britain’s Sir 
Allan Hitchman—in Johannesburg. 
South African producers have contracts 
to supply Britain and the U.S. with 6,200 
tons of uranium oxide annually. 

The first of the contracts expire in 
1963. By 1966 all the contracts will have 
run out and the Union will then have to 
compete in a free market where, for 
many years, supply will be substantially 
in excess of demand. 

While the present small demand for 
the South African product outside the 
C.D.A. contracts are expected to increase 
—this may only take place to any sig- 
nificant degree when new atomic power 
stations come into operation—around 
1970. 

Says Dr. Theo E. W. Schumann, dep- 
uty-chairman of the Atomic Energy 
Board: the long-range prospects are 
promising. It is in the “valley period”— 
between 1966 and 1970—when the in- 
dustry will find conditions difficult. 

Closure of the South African plants 
within a few years would be a major 
economic disaster. They employ at pres- 
ent 5,000 whites and 38,000 Negroes. 
Despite continuing expansion, the gold- 
mining industry could not absorb this 
force. 


South African mine managers must 
ensure that there is no wastage of prom- 
ising young men through incorrect as- 
sessment of their value, Dr. William J. 
Busschau, president of the Transvaal and 
Orange Free State Chamber of Mines, 
told the Association of Mine Managers 
last month. With the daily expansion of 
the industry its demands for specialists 
in every field are becoming insatiable. 

Training of apprentices at the Gov- 
ernment Miners Training School is re- 
ceiving more concentrated attention, and 
closer contact between mine manage- 
ments and the staffs of technical col- 
leges is being established. 


The directors of Modderfontein East, one 
of the Rand Mines properties in the 
Springs area of the East Witwatersrand, 
have given the statutory three months’ 
notice to the Government in terms of 
the Gold Law of the possible discon- 
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Ni-Hard liners save labor, cut maintenance and grinding costs by 
providing the utmost in tonnage life. Results obtained in our own 
grinding aisle show economies you can count on for your own mills. 


Ni-Hard shell liners wear only .018- Ib. per ton 
grinding more than 3 million tons of nickel ore 


This high tonnage life demonstrates the outstand- 
ing performance of Ni-Hard* nickel-chromium 


white iron shell liners in the concentrator shown 
above. 


Only recently, two sets of lifter bar liners were 
removed from rod mill service in this plant, Inco’s 


Creighton concentrator, which began operating in 
1951. 


Used in large mill 


The Ni-Hard shell liners served in 10’8” x13’ mills 
grinding highly abrasive nickel ores with 3” and 


Neo THE INTERNATIONAL NICKEL COMPANY, INC 


Teeot mate 
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314” rods. Mills ran at 60% of critical speed. At the 
discharge, solids in the slurry ran 70%. Total life 
in the #1 mill was 3,430,000 tons of ore; in #4 mill, 
3,266,000 tons. The liners for each mill originally 
weighed 60,912 lbs. 

This example of Ni-Hard shell liner service is a 
severe one... nickel ores are among the toughest. 
But the record of Ni-Hard liners in such service 
shows what this material can do for your grinding 
operations. 

Where your abrasion is severe... use Ni-Hard 


liners. *Registered Trademark 


67 Wall Stree 
a New York 5, N.Y. 
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Africa (Continued) 


tinuance of mining operations. During 
the 30 years of its life up to June 1959, 
the mine had yielded 45-million tons of 
ore from which 8-million oz of gold had 
been recovered. 

But owing to the persistent decline 
in the available tonnage of ore reserves 
it has become increasingly difficult to 
mine at a profit. 


A new shaft system is to be sunk in the 
northern portion of the lease area at 
Western Reefs, one of the newer Anglo 
American mines which is situated in the 
Klerksdorp area of the Western Trans- 
vaal. 


... by fitting 
the drill bit 


and carbide 
to your needs 


This shaft (No. 4) will be 26 ft in dia 
and will be sunk to an approximate 
depth of 6,700 ft. It will be divided by 
means of a concrete wall for both up- 
cast and downcast ventilation. It will be 
limited to hoisting 45,000 tons of waste 
rock a month. The ore will be trans- 
ferred underground for hoisting at No. 
3 joint shaft about 12,500 ft south-east 
of the present development. 


Soviet equipment and technicians will 
help prospect and develop gold and dia- 
mond deposits in the Republic of Guinea 
under an agreement signed by the two 
countries. A protocol signed in Conakry 
in early March provides that the USSR 
will help the African republic build a 


Brunner & Lay blast-hole drill accessories have always 
been made in a wide range of types and sizes, with 
job-fitted carbides, to meet exactly your needs. This 
means more footage per grind, with drill speeds up 
and footage costs down. For details, call the Brunner 


& Lay dealer, or our nearest plant. Brunner & Lay, Inc., 
9300 King St., Franklin Park, Ill. 78 progressive years. 
Plants and conversion shops: Albuquerque, Asheville, 
Birmingham, Dallas, Denver, Dorchester (Boston), Long 
Portland, 


Island City, Los Angeles, Philadelphia, 


Brunner & Lay Drill Rods— 
carbon, alloy and extension. 
Prompt, competent conversion 
shop service at our many plants 
Request catalog #759 on your 
company letterhead 


Sacramento, Seattle, Yardley (Spokane), Lachine, 


Que., Vancouver, B. C. 


Widely used #400 and #200 carbide 
Rok- Bits for medium long hole drilling 
with light drifters and %” hex. alloy 
Brunner & Lay sectional steel. Write 


for information 


Brunner & Lay taper-socket Rok- Bits. 
No threads to strip. Strong, power- 
saving union. Easily assembled and 
knocked-off. Save rod handling, reduce 
breakage. All tapers and popular sizes. 


Brunner & Lay orice roxas « orn rovs 


INTRASET STEEL « COUPLINGS, ADAPTERS, STRIKING BARS & EXTENSION STEEL * STANDARD OR 
ROPE THREAD « MOIL POINTS, CLAY SPADES, ASPHALT CUTTERS, ETC. 


number of industrial establishments in 
1960-63. 


A Rhodesian company, Vuican Minerals 
(Pvt.) Limited, has been granted ex- 
clusive prospecting rights for precious 
stones, precious metals and base min- 
erals over an area of 46 square miles in 
the Belingwe Native Reserve in Southern 
Rhodesia. 


Chibuluma Mines Ltd. on the Northern 
Rhodesian Copperbelt has announced 
plans for the development of a small 
orebody known as Chibuluma West which 
is estimated to contain about 2-million 
tons of 4.81% copper ore. It is estimated 
that this development will lead to the 
employment of a further 1,500 negroes 
and 200 Europeans at the mine by the 
end of next year. 


Promising deposits of gold have been re- 
ported in Nyasaland, one of the three 
territories in the Central African Federa- 
tion. The gold is said to lie in granite- 
like rock in the Lisungwe Valley, 50 
miles from Blantyre. 


The intensive work done at Free State 
Saaiplaas last year contributed substan- 
tially towards bringing this new mine up 
to the producing stage. It will start add- 
ing its quota to production from the 
Orange Free State later on this year. 


The export of fissionable materials 
brought the industry an additional $140- 
million in foreign exchange. Several 
mines are either anxious to obtain a 
uranium quota or increase their existing 
quota. Owing to the current surplus of 
production, however, this was not pos- 
sible. 

The industry sought to soften the po- 
sition by disposing of small quantities 
of uranium oxide on the free market 
and by offering substantial grants to the 
Union’s Atomic Energy Board for re- 
search designed to increase the profit- 
able employment of uranium and other 
strategic materials and therefore stimu- 
late the demand for these products of 
which the country appears to have very 
substantial reserves. 


Associated Manganese reported big for- 
ward orders for ferro in 1960. Ferro- 
alloys Co.’s reduction works in Natal 
was producing at 120 tpd by the end of 
the year. 


Anglo-American’s _rutile-ilmenite-zircon 
plant on the Natal Coast which went 
onstream in 1958, took big strides to- 
ward full production. A plant to produce 
acid-grade spar at about 400-tpm went 
into production at the Buffalo fluorspar 
mine near Naboomspruit in Northern 
Transvaal. 


The Union-owned Iron & Steel Corp. 
blueprinted an ambitious plan to mech- 
anize iron ore mining at the mine in 
Thabazimbi, Northern Transvaal, to raise 
ingot production to 2.3-million tpy by 
1962. 


New ventilation arrangements that should 
greatly assist exploitation of the upper 
levels at President Steyn mine have been 
announced. President Steyn will cede its 
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i KREBS CYCLONES 
S| RECOVER 80% OF 


FINE TAILINGS 


we 


= * el ene ea, 


Installation at Banner Mining Company Copper Operation near Tucson, Arizona 


EXCEPTIONAL WEIGHT RECOVERY FROM TAILINGS OF 29% 
SOLIDS CONTAINING 47% MINUS 325 MESH MATERIAL! 


GOOD PERCOLATION AND FAST SET! Fresh pours drilled from 


after 4 hours...ore blasted down on fresh fill the following shift. 


Results for the above application were closely predicted in advance from 
test work performed in our Pilot Plant. Units were recommended that 
would meet the objectives of high weight recovery from a fine product 


in an area where water was scarce. 


There are Krebs Cyclones of the correct size and design available for 


your specific objectives. 


MODEL D10B 
KREBS CYCLONE 


PERFORMANCE CHART OF 2 KREBS D10B 
CYCLONES AT BANNER MINING COMPANY 


OVERFLOW UNDERFLOW 








S24 
47.0|100.0| 32.4 


EQUIPMENT ENGINEERS INC. 


737 LOMA VERDE AVENUE + PALO ALTO, CALIFORNIA 


SPECIALIZING EXCLUSIVELY IN CYCLONE TECHNIQUES 


April 1960—Engineering and Mining Journal 


229 





Africa (Continued ) 


share of the ventilating capacity of Wel- 
kom No. 3 mine joint-shaft in the 
Orange Free State to its neighbor, Pres- 
ident Brand, in exchange for a similar 
capacity of air from Brand’s new No. 3 
shaft. 


The gas hazard has been overcome in 
all but three of the Orange Free State 
gold mines through effective and exten- 
sive ventilation programs. The no-smok- 
ing rule has been relaxed in the safe 
mines. 


The Transvaal and Orange Free State 


FOR FAST, SAFE 
CAR DUMPING 


Custom 
designed 
to 


Chamber of Mines, representing the 
uranium producers of South Africa, has 
agreed to help finance the atomic energy 
programs on which the country’s Atomic 
Energy Board plans to spend $11.2-mil- 
lion over five years. 

The uranium mines will contribute 
$1.2-million a year. Individual contribu- 
tions from the various mines will be pro- 
portionate to sales from those mines to 
the U.K.-U.S. buying agency in terms of 
their contracts. The quotas from South 
African producers expire at different 
times in the next five or six years. 

One of the objects of the board’s am- 
bitious schemes is to find expanded uses 
for the country’s output of uranium ox- 





Here are the reasons why Connellsville Rotary Dumps are your 
assurance of long-term, low cost operation... 


@ Rugged construction and ample power for low main- 


tenance and long life. 


@ Machine cut gear rings and pinions provide drive from 
both ends on trunnions with anti-friction bearings without play 


and slippage . 


.. eliminates car twisting in frame. 


@ Cars automatically power-locked in position and held 
secure while dumping, supplemented with our own engineered 


car haul. 


@ Coupled or uncoupled cars are dumped in a 10 second 


operation. 


@ One man lever or push-button control for complete 
operation, assuring perfect rail alignment. 


MANUFACTURING 


CONNELLSVILLE, 


PENNSYLVANIA | 


ide and other strategic materials. One 
project which undoubiedly will be ex- 
plored in the program is that of supply- 
ing uranium oxide in handy fuel-element 
form for sale to other countries for re- 
search reactors, etc. 


Zandpan in the Klerksdorp area of West- 
ern Transvaal is sinking the deepest sin- 
gle-hoist shaft in the Union. No. 1 shaft 
will be sunk all the way to the ore hori- 
zon (about 7,000 ft) instead of the ori- 
ginal plan of a sub-shaft from the 5,000 
ft level. This will bring forward the date 
of the start of development work sooner 
than early 1962. 


The town council of Potchefstroom 
in the Western Transvaal has entered into 
a gold mining option with Group Mines 
(Pty) Ltd. in respect to town lands still 
open to option (about 42,000 acres). 


The life of the Ellaton gold mine in 
Western Transvaal and belonging to the 
General Mining & Financing Corp. Ltd. 
is One more year, according to company 
estimates. Arrangements have been made 
with Afrikander Lease to take up the 
unused portion of its uranium contract. 
Afrikander’s lease is in the neighbor- 
hood. 


For the third consecutive year, the value 
of mineral output in Southern Rhodesia 
in 1959 exceeded $70-million. 

Although early in 1959 it seemed 
likely that industry would be hard-pressed 
to reach the target figure of $67.2-mil- 
lion, the final value was $70,009,419. 

Gold made significant gains to achieve 
a record output of 566,882 oz, valued 
at just over $19.6-million. 

Asbestos again topped the list of in- 
dividual minerals with an output valued 
at over $20.7-million, though this repre- 
sents a considerable reduction on corres- 
ponding figures for 1957 and 1958. 

Copper production in Southern Rho- 
desia increased by 100% during 1959 and 
was valued at approximately $5.6-million. 

Chrome, at $8.4-million, dropped to 
fourth place in Southern Rhodesia’s min- 
eral output, while coal stepped up to 
third place with an output valued at 
$10.6-million. 


Values averaging about 2,000 in.-dwt 
have been obtained at Free State Geduld 
—an Anglo American mine at Odendaals- 
rus—along the full length of one of the 
levels in the No. 2 Shaft area. The values 
were produced in raises along the level. 
Sidney Spiro, chairman of the company, 
said at the annual meeting held at the 
end of January that 530 ft of payable 
development (97.3% of the footage sam- 
pled) between the end of December and 
Jan. 25 had yielded an average value of 
1,192 in.-dwt. 


City Deep, in Johannesburg—one of the 
deepest mines in the world—completed 
over 1-million fatality-free shifts on Jan. 
1, 1960. The “millionaire” shield of the 
Prevention of Accidents Committee of 
the Transvaal and Orange Free State 
Chamber of Mines has now been pre- 
sented to the mine. 

City Deep commenced working in 
1910. The deepest of its workings now 
extend to a vertical depth of more than 
10,000 ft. 
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Glass-lined Grinnell-Saunders Valves, with Teflon Diaphragms, on benzene hexachloride lines at Diamond Alkali's 
Greens Bayou, Texas, plant. Hundreds of other Grinnell Diaphragm Valves are used in other areas of the plant. 


How a manufacturer of benzene hexachloride 
solved a serious valve leakage problem 


Valving at Diamond Alkali’s Greens 
Bayou, Texas, plant had become expen- 
sive. Leakage of a product containing 
30% to 40% benzene and free chlorine 
released fumes and caused rapid corro- 
sion of the metal parts of the valves 
used previously, as well as of adjacent 
equipment. 

This problem was corrected when 
Grinnell-Saunders Diaphragm Valves 
were used. The first replacement of any 
part of the Grinnell Valves did not 
occur for two years, and this was the 
diaphragm only. The former valves had 


to be completely replaced every one to 
two months! Bodies of the Grinnell 
valves lasted four years. In short, when 
Grinnell-Saunders Diaphragm Valves 
were installed, stem leaks ceased; cor- 
rosion was eliminated; and downtime 
to install new valves was practically 
ended. 

For further facts about Grinnell- 
Saunders Valves, see Grinnell’s insert 
in Chemical Engineering Catalog, or 
Sweet’s Plant Engineering File — or 
write directly to Grinnell Company, 
Providence 1, Rhode Island. 


© Diaphragm lifts 
high for stream- 
line flow in 
either direction 

© Diaphragm 
presses tightly 
to effect posi- 
tive closure 

© No packing 
glands to need 
attention 

© Diaphragm 
easily replaced 
without remov- 
ing valve body 
from the line 

© Wide choice of 
body, lining 
and diaphragm 
materials 


GRINNELL COMPANY, PROVIDENCE 1, 8. |. * BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 
PIPE FITTINGS * VALVES ¢* PIPE HANGERS * PREFABRICATED PIPING * UNIT HEATERS * PIPING SPECIALTIES 
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THE H. L. LORENTZEN, out of Norway, bound for Hamburg and Rotterdam, 
takes on the record shipment of 20,900 long tons of sulphur at Port Sulphur, La. 


Sulphur Export Corp. Logs Record Shipment 


THE LARGEST single sulphur shipment in 
the history of the industry was made in 
late February from Freeport Sulphur 
Co.’s dock at Port Sulphur, La. on be- 
half of the Sulphur Export Corp., the 
overseas sales agency which represents 
the major U.S. producers. r 
The shipment (20,900 long tons) tops 


the 1958 record of 18,355 tons. It con- 
sists of 99.8% pure bulk sulphur from 
Freeport, due for delivery in Rotterdam 
and Hamburg, and was placed aboard 
the brand new H. L. Lorentzen via the 
traveling loader system at the Port Sul- 
phur docks, which includes a three-quar- 
ter. belt conveyor system. 


IN THE 
PHILIPPINES 


Surigao Consolidated has been unable to 
consummate a contract with Japanese in- 
terests to buy the iron ore developed on 
a deposit in Southern Surigao, which is 
estimated to contain over 10-million 
tons. Negotiations however are still pro- 
ceeding on the property. Exploration 
on the Bugallon copper prospect in Pan- 
gasinan has not shown up sufficient ton- 
nage to justify a mill. 

Surigao’s new copper property in Zam- 
boanga del Sur has considerable promise. 
Diamond drills cut the ore at 300 to 400 
ft below the surface and shaft sinking 
is in progress at both ends of the ore 
zone. The company is also engaged in 
work on another group of 150 claims in 
San Clemente, Tarlac, where outcrops 
show promising structures. 


The Philex copper property has gone 
into block caving. It is reported the ore- 
body has been developed for 800 ft in 
length, 200 ft wide and 300 ft deep, but 
will probably exceed these dimensions. 
The mill treated 55,800 tons of dissem- 
inated copper ore in January, producing 
an estingatedP645,000 Ib of copper and 
865 oz of gold, with a value of $253,000 
at present market prices. Copper con- 
centrates are sent to Japan. 


(Continued on p 236 ) 


ADV 151 


Longyear 


WORLD WIDE SERVICES: Consulting—Geological and mining consultation 


he ees ae 
Se ps 


E. J. LONGYEAR COMPANY 
Minneapolis 2, Minnesota, U.S.A. 


; Mineral exploration and appraisal . . . Air Photo Interpretation 
(photo-geology, site planning, road planning) . . . Valuation of mining 
property for loans, leases, sale . . . Contract Drilling—Wire Line and con- 
ventional core drilling by experienced drill crews with modern equip- 
ment—to date: over 1 million feet with Wire Line. 

PRODUCTS: Diamond core drilling equipment and supplies (lower left: 
famous Longyear ‘‘44”’) .. . Longyear Wire Line equipment . . . Longyear 
diamond bits . . . Unitized drill rigs. 


Member: Diamond Core 
Drill Manufacturers Assn. 


CANADIAN LONGYEAR LTD., NORTH BAY, ONT./LONGYEAR ET CIE, PARIS, FRANCE/LONGYEAR N.V., THE HAGUE, HOLLAND/LONGYEAR de MEXICO, S.A. de C.V., SAN BARTOLO, MEXICO 
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SETUP for a powerful lot of mixing 


Beneath this forest of LIGHTNIN Mixers 
churns a small ocean of nickel being 
born. 

You’re seeing the country’s first 
major refinery of the strategic metal— 
new 50-million-pound-a-year facility 
of Freeport Nickel Company in Louisi- 
ana. Mixing is a crucial step in the mon- 
ster autoclaves that reduce nickel- 
sulphate solution to pure powdered 
nickel at high temperature and at pres- 
sure well over 600 psi. 

As hydrogen hisses into the six auto- 
claves, 18 big dual-turbine impellers 
grip the heavy slurry and expose every 
ounce of it to the gas. As pure nickel 
forms, the mixers keep it suspended 
uniformly to seed the reaction. New 
charges of pregnant liquor flow in, and 
the densification process begins anew. 

Each time a mixer starts, it may start 
with its lower impeller buried in settled 
nickel solids that throw a load of 300% 


of normal full torque upon the 125-hp 
mixer drive. A fluid coupling between 
motor and drive, and the distinctive 
hollow-quill design which is standard 
on Series E LIGHTNIN Mixers, insure 
that the shock never reaches the mixer 
drive gears. 

Each mixer shaft enters the auto- 
clave through a LIGHTNIN double me- 
chanical seal that holds pressure leak- 
age to zero. If it ever wears out, the seal 
can be replaced without dismantling 
the mixer, without removing it from 
the autoclave, and without disturbing 
gear alignment. 


Engineers at Freeport Nickel knew 
what their mixing results would be 
long before they approved these mix- 
ers. MIXxco engineers lived with the 
project for months, checked power re- 
quirements by scientific methods, and 
demonstrated mixing results accurately 
in scale-model equipment. 

If you'd like to take the guesswork 
and the risk out of fluid mixing on your 
next project, large or small, call in your 
LIGHTNIN Mixer representative. He’s 
listed in Chemical Engineering Cata- 
log and in the yellow pages of your 
phone directory. Or write us direct. 


“Lohtain Mixers 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 234-4 Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 
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we Merrick 


WEIGHTOMETER 


For information on how Weightometers not 
only weigh and record but also automate 


complete production systems involving bulk 
materials, write . 


Merrick 


more than fifty years of “firsts” in automatic weighing 


§ MERRICK SCALE MANUFACTURING COMPANY 
i 180 Autumn Street ¢ Passaic, N. J. 
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REAGENTS 

. acomplete line of 
laboratory chemicals 
and C.P. Acids 


Solfo Nitric J A 


Cc. P, 


#08 LABORATORY USE: 


a 
someon) 


9 LasO8 ETO REAGENT 
GENERAL 


 B&A Reagents measure up to your 
most rigid requirements for chemical 
purity and uniformity. 


They meet or exceed A.C.S. specifications. 


They are available quickly from convenient B&A stock 
points and leading mine supply wholesalers listed below. 


Specify B&A for all your laboratory reagents, including: 


C.P. Acids and Ammonium 
Hydroxide 

Aluminum Nitrate, Reagent 

= Chloride, Reagent, 


Hydrofluoric Acid, 

48% Reagent, A.C.S. 
Lead Metal, Reagent, A.C.S. 
Lead Nitrate, Reagent, A.C.S. 
Lead Oxide, Mono, Reagent 

(Litharge) 
Lithium Fluoride, Reagent 
Methyl Alcohol, Reagent, A.C.S. 
Perchloric Acid, Reagent, A.C.S. 
Phosphoric Acid, Ortho, 

85% Reagent, A.C.S. 
— Chlorate, Reagent 


Ammonium Nitrate, Reagent, 
ACS. 

Ammonium Thiocyanate, Reagent, 
A.C.S 


Barium Chloride, Reagent, A.C.S. 
Bromine, Reagent, A.C.S. 
Carbon Tetrachloride, 

Reagent, A.C.S. 
Chloroform, Reagent, A.C.S. 
Cupferron, Reagent, A.C.S. 
Ethyl Acetate, Reagent, A.C.S. 
Filter Paper 


Potassium lodide, Reagent, A.C.S. 
Sodium Chloride, Reagent, A.C.S. 
Sodium Fluoride, Reagent 

Sodium Thiocyanate, Reagent, A.C.S. 


Available in all major mining areas through 


Arrowhead Chemicals and 
Exterminators, Inc.—Minnesota 

Coeur d’Alene Hardware and 
Foundry Co.—Idaho 

Industrial Chemical and Supply 
Co.—Tampa, Florida 

Mine & Smelter Supply Company _‘ Tech. Scientific Supply Co. 
Colorado-Texas-Utah-New Mexico Miami, Florida 

Montana Hardware Co.—Montana Western Chemical Co.—Arizona 


Northwest Chemical Laboratories, 
Inc.—Montana 

B. Preiser Company, Inc. 
Kentucky-West Virginia 

Reading Scientific Company 
Pennsylvania 


Complete line of Baker & Adamson products available from 
General Chemical sales offices everywhere! 


llied 


Maniteiae «CENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


BAKER & ADAMSON® Reagents 
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Only BOSTRON V-Belts 
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are made with...’ 


cities 
BOSTRON Tensile Members 


GREATER STABILITY — Changes in humidity — 
and the resulting moisture regain — often mean a 
matching problem with ordinary V-Belts. The moisture 
regain of BOSTRON is low — 0.4% — or Yoth that 
of the conventional reinforcing fiber. This means far less 
time spent in matching, and lower belt inventory too. 


HIGHER STRENGTH — Stronger belts can with- 
stand more shock loading, need less maintenance. 


BOSTRON is approximately Oe stronger than the 
conventional fiber used in V-Belts. 


STRETCH RESISTANCE — V-Belts reinforced with 
BOSTRON have low stretch. BOSTRON is inherently 
stretch-resistant and the cords are put through a 
special heat and tensioning process to further minimize 
stretch. Thus, belts reinforced with BOSTRON show 
comparatively little growth — even after many months 
of continued operation. 


ete 
NEOPRENE with 
FIBER-DISPERSED Stock 


GREATER RESISTANCE to oils, heat, abrasion, 
chemicals and ozone is provided by Neoprene. 


HIGH CROSS-WISE RIGIDITY is provided by 
the closely-packed, straight-line formation of the fibers 
in the compression member. 


EXCEPTIONAL LENGTH-WISE FLEXIBILITY is 


— by the virtually frictionless positioning of 
ibers. 


EXTRA SUPPORT for the tensile members during 
shock-load impact and during normal operation. 


The industry’s most advanced developments 
are now standard in the entire BOSTON 
Multiple V-Belt line! 


@ CUT DOWN MAINTENANCE @ MAINTAIN SMALLER INVENTORY @ SAVE MATCHING TIME @ SAVE TAKE-UP TIME 


BOSTON WOVEN HOSE & RUBBER COMPANY 


BOSTON 


Dlv. OF AMERICAN BILTRITE RUBBER CO., INC, 


BOSTON 3, MASS. 


D> fF FP Hp A& 


INDUSTRIAL HOSE BELTING V-BELTS 
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AND COMPANY, INC. 


112 MARKET STREET 
SAN FRANCISCO 11, CALIF. 
TELEPHONE: DOUGLAS 2-8560 


TUNGSTEN 


METAL SCRAP 
COMPLEX ORES 
CONCENTRATES 
GRINDINGS 
RESIDUES 


WHAT ARE 


YOUR 
RESERVES? 


LET US HELP 


YOU 
FIND OUT 


Coal in Kentucky . . . Uranium on the Colorado plateau . 
. . Limestone in Pennsylvania . 


the Ozarks . 





Philippines (Continued ) 


Benguet Consolidated, largest gold pro- 
ducer in the Philippines, milled about 
3,500 tons per day in January recovering 
19,777 ounces of gold valued at nearly 
$700,000 at the statutory price. All ore 
is coming from the old Benguet mine 
which is showing up well in new lateral 
development. 


Some concern is felt over increasing ex- 


| ports of Russian chromite to Japan, which 


constitutes the most important market for 
Philippine producers of metallurgical 
grade chromite. The import price is said 
to be $34 per ton c.i.f. for 48% grade 
with a 3:1 chrome-iron ratio. Especially 
affected would be Acoje Mining Co., 
which normally produces about 12,500 
tons of concentrates averaging over 59% 
chromic oxide. 


Philippine Iron Mines, largest producer 
of iron ore in the Philippines has a com- 
bined output from surface and under- 
ground mines of 40,000 tons of lump 
ore and 50,000 tons of sinter feed ore per 
month. Reserves are reported over 36- 
million tons, enough for 25 years life at 
the present production rate. Ramon J. 
Fernandez is chairman of the board of 
directors. Total deliveries of iron ore 
during the fiscal year exceeded 1.1-mil- 
lion tons, about 10% more than in 1958, 
and a pretax profit of $1.4-million was 
realized. 


Marinduque Iron Mines is milling about 
128,000 tons of copper ore a month at its 


LAN 


228 ¢i fon, . 


6 Sat mom 


. . Bauxite in 
. . Copper in Montana... 


These are but a few examples of the extent of our operations. Through- 
out the United States and even in many foreign countries we have suc- 
cessfully explored and proved ore reserves for our many customers, 
and where normal methods have failed, special techniques have been 
developed. In the Gas Hills Area of Wyoming, for example, we success- 
fully cored the loose sand and siltstone where others had failed by 
“freezing” the material. Our personnel and equipment are stationed 
throughout the United States awaiting your call. 


SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. 


2 sovet 1083) 


New York—Philadelphia—Atianta—Pittsburgh—Grand Junction, Colo.—Buchans,N.F. 
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Sipalay plant in Occidental Negros, pro- 
ducing about 2,800 tons of copper con- 
centrates. In addition, the mill recovers 
about 2,800 Ib of by-product molyb- 
denite. This is the only molybdenum re- 
covered in the Philippines. The company’s 
mill at Bagacay, with capacity of 200 
tpd was severely damaged by a recent 
typhoon and obliged to shut down for 
three weeks while being repaired. 


According to an estimate by U.S. Bureau 
of Mines, copper production in 1960 will 
approximate 60,000 metric tons, and 65,- 
000 tons in 1961. Exports of tron ore 
should be 1.5-million tons in 1960 and 
2-million tons in 1961. 


Better ore was milled at the Toledo mill 
of Atlas Consolidated in January. Grade 
rose to 0.64% copper, with estimated pro- 
duction of 3,293,000 Ib of copper, valued 
at $1,038,000 for the month. 


IN EUROPE 


ITALY 


Stoping has started in the Montecatini 
kyanite mine of S. Cataldo near Cal- 
tanissetta, Sicily. The mine is claimed 
to be the most modern in Europe. 

The rich Sicilian kyanite orebody was 
found by Montecatini a little over two 
years ago. 

The kyanite will be mined at a rate of 
2,000 metric tpd covering Italy’s potash 
needs. Italy spends $6.4-million to im- 
port 50,000 metric tons of potash for 
fertilizers a year. 


According to Agenzia Economica Fin- 
anziaria of Rome, Italy in 1959 exported 
16,168 metric tons of aluminum and its 
alloys for a value of $9.92-million com- 
pared with 14,648 metric tons exported 
in 1958 for a value of $9.52-million. 


YUGOSLAVIA 


Yugoslav aluminum production in 1959 
dropped from a planned 17,000 metric 
tons to 14,700 metric tons. The lag in 
production was attributed to a shortage 
of electric energy interrupting activities 
at the plant of Kidricevo. 

This year the Kidricevo plant is sched- 
uled to produce 17,230 metric tons of 
aluminum, 17% more than last year. 

The plant will also be modernized in 
1960 according to a project authored by 
the French company Pechiney, and is 
expected to boost production to 30,000 
metric tons of aluminum a year. 


RUSSIA 


A total of 750,000 tons of ore were 
broken in a matter of minutes by an ex- 
plosion detonated in the Magnetityovaya 
mine in the Urals, according to Tass. 

This method has been used in Ural 
mines before, but the explosions were 
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NACO ALLOY BALLS 


through closer 
metallurgical control 


1 I : ' 
1% 1% Vy 
Distance from surface—inches . 


tumble per-ton grinding 


Through precise laboratory controls of the elements in steel making 
— from spectrographic analysis through final heat treating — Naco 


oe ° | CAPITOL | 
mum impact absorption and wearing qualities. Structurally, Neco | PPOUNDRY 
Grinding Balls have a grain akin to tool steel — tough, hard and 

| DIVI SION 

| 

| 


rugged. Laboratory tests show remarkable uniformity in solidity 
and controlled hardness holding to desired depth. Every day more 

mill operators are tumbling to the cost-saving advantages of Naco POST OFFICE BOX 750 
Grinding Balls. PHOENIX, ARIZONA 


[ NATIONAL “SS 


General Offices + Cleveland 6, Ohio 





Russia (Continued) 


made in individual headings, which took 
too much time. Now an explosion of 
200 tons of ammonium nitrate has been 
detonated in several headings. 


A map of mineral deposits of eastern 
Central Asia has been compiled at the 
Central Asian geology and mineral pros- 
pecting research institute. It covers an 
area the size of France, Denmark and the 
Netherlands combined. This, along with 
the map of western Central Asia com 
piled two years ago, is the first official 
document to sum up the geological sur- 
veying and prospecting work in Uzbekis- 
tan, Kirghiziya, Tadzhikistan, Turkmenia 
and South Kazakhstan over a period of 


many years. Some 150 types of min- 
erals concentrated in 4,500 major de- 
posits have been discovered in Soviet 
Central Asia. Some 500 of these de- 
posits are being commercially developed. 

The map of eastern Central Asia, 
which has a 1:500,000 scale, lists 3,800 
major deposits, including 128 oil and gas 
and 243 coal. This zone contains vast 
reserves of metallic ores: 183 iron and 
manganese and 720 nonferrous metals. 
Deposits of minerals containing tin, tung- 
sten and other metals, which are referred 
to by geologists as rare metals, are 
marked on the map in 467 points. 

The nonmetallic minerals—sulphurs, 
sodium chloride and potassium nitrate 

are registered in 700 deposits. The 
map outlines the prospective ore-bearing 


KING SIZE 
COKE COOLER 


The Mountaineer Carbon Company, a 
jointly owned subsidiary of Standard 
Oil Company of Ohio and Consolida- 
tion Coal Company, is happy with its 
STANDARD rotary cooler. 


This 8’x 80’ STANDARD cooler con- 
tains a direct water spray that 
quenches calcined coke just pre- 


viously heated to nearly 2500°F. The 
water spray is so controlled as to 
give an essentially dry end-product. 


When you are considering rotary 
dryers, coolers or kilns, STANDARD 
engineers can save you time and 
expense. Write now for the helpful 
new 28-page Bulletin. 


areas. The map and the two-volume re- 
view containing the deposits will be pub- 
lished this year. 


GERMANY 


Erzbergbau Salzgitter AG announced that 
brown iron ore beds from 15 to 20 m 
thick and containing from 30 to 35% Fe 
have been encountered at the 1200-m 
horizon in the large Konrad exploratory 
shaft situated in the southern part of 
the Gifhorner Mulde at Bleckenstedt 
north of Salzgitter, Lower Saxony. A 
second shaft is scheduled to be sunk 
soon. (see E&XMJ November 1959 issue 
for details on Salzgitter mining region). 


AUSTRIA 


As a result of marked developments in 
the international iron and steel industry, 
the Austrian magnesite industry has been 
able to reach again higher production 
figures in the second half of 1959, close 
to 1958 levels. 

During the first 10 months of 1959 
the production of raw magnesite 
amounted to 981,000 tons, only 4% less 
than in the similar period of the preced- 
ing year, whereas in July the difference 
against 1958 production records had still 
rated at 12.3%. The production of sinter 
magnesite was 321,000 metric tons (355,- 
000 metric tons) and the output of caus- 
tic magnesite was 85,764 metric tons, 
that is 3.6% more than in the similar 
period of 1958. 


HUNGARY 


Hungary produced 45,700 metric tons of 
crude aluminum during 1959, or 16% 
above the 1958 level. Reporting an out- 
put of 7,100 million kwh during 1959 
(and assuming a consumption rate of 
20,000 kwh per metric tons of crude 
aluminum), the aluminum industry con- 
sumed some 914-million kwh, or 12.87 


STANDARD STEEL CORPORATION 


General Office & Plant: 5060 Boyle Avenue, Los Angeles 58, California 
Eastern Division — Office & Plant: Midwest Division — Office & Plant: 
CAMBRIDGE COMPANY Lowell 60, Mass. LEADER IRON WORKS Decatur 60, III. 


ROTARY DRYERS * KILNS * COOLERS « ASPHALT PLANTS * CRYOGENICS 


of total power supply. 

Bauxite production rose by only 9%, to 
reach 957,000 metric tons. Hungary’s 
bauxite industry, still one of the largest 
single centers of the world with a 8.6% 
participation in 1955 world yield, has 
dropped slightly in the world list, mainly 
because of rapid advances elsewhere. 


IN THE 
MIDDLE EAST 


Two Mideastern countries have reported 
uranium finds in their soils. 

Egypt’s official Middle East News 
Agency said a geological survey team in 
Upper Egypt had reported discovery of 
traces of uranium ore on hills in the 
vicinity of the town of Luxor. Another 
team is going to the area for a complete 
survey. 

Meanwhile, the Turkish Information 


ALLUVIAL DEPOSITS 


Gold-Tin-Co'umbi-e Iimenite-Bauxite Rare Earths 


Most accurately and economically 


with the 


EMPIRE DRILL 


NEW YORK ENGINEERING COMPANY 
75 West St., N. Y. City, U.S.A. Cable Address NYECO, N.Y. 


tested for .. 
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Idler questions? H-R has the answers! 


At last! A truly comprehensive book on belt conveyor idlers that answers all your 
questions. The new Hewitt-Robins “Belt Conveyor Idlers” book is one of the most 
complete ever offered to industry. In it you’ll find: 


@ More than 80 helpful graphs, sketches, @ Engineering information on belt speeds, 

tables, charts; 150 illustrations; 48 pages conveyorcapacities, idlerspacing, and other 

E - of detailed information you can use. factors you must consider in selecting idlers. 
) ¥ @ Comparison of ten competitive idler @ Complete explanation of 14 basic types 

\ designs. of idlers manufactured by H-R to fit every 


. @ Answers to questions frequently asked 
about idlers. @ Tips on how to extend the life of idlers. 


belt conveyor need. 


R BELTIN 
For your copy, consult your H-R representative, or write Hewitt-Robins, Stamford, 
Connecticut. Ask for Bulletin 4-16. 


@ HEWITT-ROBI 


The name that means everything in bulk materials handling systems... 


CONVEYOR BELTING AND IDLERS e«¢ INDUSTRIAL HOSE «+ VIBRATING 
FEEDERS, SCREENS & SHAKEOUTS +* POWER TRANSMISSION EQUIPMENT 
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Middle East (Continued) 


Bureau has reported from Ankara that 
Turkish and German mining engineers 
now prospecting in the Afion area of 
Anatolia, under the auspices of the 
furkish Institute of Mining Research, 
had reported discovery of uranium ore 
in “great quantities.” 


EGYPT 


Sinai Manganese Company has launched 
a major $1.5-million reequipment pro- 


gram to meet its production target of 
200,000 tons of manganese ore during 
1960. 

The company’s general manager, Ah- 
med Murad Kheirallah and chief me- 
chanical engineer are now in Britain 
placing orders with British firms for min- 
ing plant, transportation equipment, and 
spare parts. 

Since most equipment in the company 
plants were British-made, the company 
turned to British firms for their reequip- 
ment program as soon as diplomatic and 
economic relations were normalized be- 
tween U.A.R. (Egypt) and Britain. 

Sinat Manganese, formerly British- 


+2 TAKE YOUR PICK! 


(WE ARE IMPARTIAL) 


ABC aa Tubing 


Some mine operators prefer to blow 
fresh air to the working face. They 
choose ABC’s standard blower tubing. 
They like ABC’s choice of Snap-on 
Couplings or Sewed-In Couplings and 
choice of suspension. They vote for 
ABC tough, long-lasting materials and 
careful workmanship. All standard 
lengths and diameters. Yellow for 
safety. 


ABC Wire eeinioread I Tubing 


Some mine operators prefer to pull out 
foul air from the working face. They 
like ABC Wire Reinforced Tubing. 
Durable. Spring wire spirals are easy 
to compress for moving or storage. 
Two types—exposed wire insert for 
low pressures and covered wire insert 
for higher pressures. Choice of coated 
fabrics. Easy to couple and hang. 





MANUFACTURERS OF: ABC BRATTICE CLOTH, ABC POWDER BAGS, ABC TROLLEY GUARD 
SEND FOR CATALOG 59. 


220 Argonne Road 


e Warsaw, Indiana 


CONTRACT CORE DRILLING 


EXPLORATION FOR MINERAL DEPOSITS 


INCLUDING URANIUM & LIMESTONE — ANYWHERE 


FOUNDATION TEST BORING 


¢ GROUT HOLE DRILLING 


Skilled crews and complete stock of core drills 
and accessory equipment maintained at all times 


Core Drill Contractors for more than 60 years 


JOY 


MANUFACTURING CO. 


Contract Core Drill Division 
MICHIGAN CITY, 


INDIANA 


owned, was “Egyptianized” following the 
Suez War in 1956 and was taken over by 
the Economic Development Organization, 
a government holding company. Much 
of the company’s mining equipment was 
destroyed during the Israeli-Egyptian 
fighting in the Sinai peninsula in No- 
vember 1956, causing an estimated dam- 
age of over $1.1-million. It is only now 
that the company is undertaking com- 
plete reequipment. 

The company develops manganese 
mines at 2,500 tpm at Om Bogma and 
Abu Zenima in the Sinai peninsula, 75 
miles southeast of Suez. 


The West German firm of Salzgitter AG 
is negotiating with the United Arab Re- 
public’s Economic Development Organi- 
zation, a state-owned holding company, 
technical assistance and equipment sup- 
plies in carrying out several mining and 
metallurgical projects in Egypt. 


IN ASIA 
LAOS 


A team of French geologists is actively 
pursuing a mineral survey of Laos started 
in 1957 but hampered by lack of trained 
Laotian prospectors and core drillers. 
Equipment and crews for drilling must 
be imported from Thailand. 

The geologists are particularly inter- 
ested in determining the extent of coal 
deposits in the areas of Vientiane, Lu- 
ang Prabang and Saravane; lead deposits 
in southern Laos near Tchepone; copper 
in southern (Passak) and northern (Ban 
Namo) Laos; gold and sapphires in the 
upper Mekong valley; monazite near Sam- 
teu; and phosphates near Thakhet. 

The French geologists are also con- 
ducting geological surveys in view to de- 
termine whether the proved iron and 
high grade manganese deposits recently 
exploited on the Siamese bank of the 
Mekong also extend on the Laotian side 
near Paklay, between Luang Prabang and 
Vientiane. In relation with the Mekong 
River Project which should generate an 
enormous amount of power, the geolo- 
gists—on loan from the French govern- 
ment—are looking for indication of baux- 
ite ore which could supply an aluminum 
industry in the Indochina peninsula. 


INDIA 


Aluminium Ltd. has announced that its 
associate company, Indian Aluminium 
Co. Ltd., proposes to carry out a sub- 
stantial expansion of its bauxite, alu- 
mina, aluminum ingot, rolling mill and 
extrusion facilities, in India. The inte- 
grated program of expansion will cost 
approximately $17-million, of which $8- 
million will come from the $150-million 
credit extended to the Indian government 
by the U.S. Export-Import Bank. 

The largest segment of the plan is the 
addition of 11,200 tons of primary ingot 
capacity, doubling the present capacity 
of the company’s Hirakud smelter. 
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on the long run... QUALITY COSTS YOU LESS! 


Quality does cost less on the long run when you specify WESTERN GEAR Speed- 


Master reducers because only the Western Gear SpeedMaster line gives you all these features*. Speed- 
Master reducers are designed with the specific requirements of the mining industry in mind. They are 
available in any shaft arrangement, horizontal, vertical, parallel, in-line or right angle with ratings up to 
10,000 hp in any desired ratio. Why not get the full story now on these profit-making, maintenance- 
minimizing SpeedMaster reducers. Write for Engineering Bulletin 5802. 


Sx. 
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ATE! OvERHUNG: LonD, CAPACITY _PINIONS INTEGRAL with shaft provide RATED IN accoroaNce with AGMA 
nh any other standard speed re~ maximum strength. standards. 


ee em RUGGED cast iron housings prevent | SACKED BY more than 70 years of 
Po &Rbiver BEARING CAPACITY assures distortion under heavy loads. designing and manufacture experi- 
eater than standard bearing life. ence to meet the most exacting 
‘ do not pay a premium for this SIMPLE TROUBLE-FREE Splash lubrica- requirements of all industries. 
lestern Gear’s SpeedMaster. tion system suitable for reversing 


v% service. 
STANDARDIZED back stops, outboard 
‘b@arings and bed plates. » oegfill are all made of heat treated 


at alloy’ steel bar stock or forgings. 
DOUBLE HELICAL hardened steel 

Bears symmetrically arranged pro- LABYRINTH SEALS around shafts for 
_ vid better; balanced loading. maximum life. 


- 


WESTERN GEAR CORPORATION 
Industrial Products Division 
P.O. Box 126, Beimont, California 


Please send Bulletin 5802. 
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LETTERS (Continued from p 142) 


nium minerals in tuffaceous sandstone— 
Falls City is in this Karnes County area. 
On the other hand, the Palangana Dome 
(Duval County) is some distance south- 
west of Karnes County. In this area, 
black uranium oxides impregnate sand- 
stone overlying a salt dome, and _ it’s 
here that mining problems exist. The dis- 
tance from Falls City to the Palangana 
Dome in Duval County is more than 
100 miles. 


Peter T. Flawn, 
Dept. of Geology, 
Northwestern University 


Swedish uranium reserves, as quoted in 
the annual uranium review (E&MJ, 
February 1960, p. 110), totaled 3-billion 
short tons of ore with a grade of 0.35% 
U;Ox. According to my calculations, 
this would give Sweden reserves of 10,- 
500,000 short tons of UsOsg or 42 
times as much U:QOx as are estimated 
for the U.S. (250,000 tons U;Ox). 


Gerard C. Gambs, 
Consolidated Coal Co., Inc., 
Pittsburgh, Pa. 
The figure given in the article is wrong. 
The correct grade for Swedish uranium 
reserves is 0.035% UsOxs—editor. 


The following two letters were 
prompted by the editorial, “Let’s Take a 


Fresh Look at the Gold Problem” 
(E&MJ, January 1960, p 69). 


A subsidy could do a great deal of good. 
It could start new production, without 
waiting for a major price raise. Wouldn't 
it help, in obtaining it in Congress, to 
urge the Treasury to sell gold to indus- 
try for $35 plus the subsidy? The whole 
thing lacks any political flavor as did, 
we are prone to believe, the farm sub- 
sidies. 


H. E. Bush, 
Mining Engineer, 
Newport Beach, Calif. 


Your editorial entitled “Let's Take a 
Fresh Look at the Gold Problem” made 
a lot of sense, and the hard pressed 
gold miners should be most grateful for 
it. 

I have never pressed for a subsidy, 
for I have always felt that such action 
would merely give the gold miners some 
temporary relief; but even so, it might 
well be considered as the most practi- 
cal way to secure some action. 


I still feel strongly, however, that the 
right solution for the country (and inci- 
dentally for the gold miners) would be 
restoration of the gold standard with the 
dollar—and hopefully other currencies— 
revalued in gold at ratios that are prop- 
perly adjusted to the claims against the 
currencies, to the requirements of inter- 
national trade and commerce and to the 


expected annual increments to the gold 
stocks from the mines of the world. 

So far, our monetary policy with re- 
gard to gold has given us a soft dollar 
at home that still continues to depreci- 
ate and a hard dollar abroad as paper 
dollars in the hands of foreigners are 
redeemable in gold at $35 per oz 
through Central Banks. How much 
longer we can continue to “enjoy” the 
luxury of inflation at home and still 
maintain the dollar as a hard currency 
elsewhere is rather problematical. Of 
course it will last as long as we are will- 
ing to lose gold; but sooner or later the 
harsh realities will have to be faced and 
we shall either have to subject ourselves 
to a deflation at home or else revalue 
the dollar. We can’t have it both ways. 

I doubt, however, if Congress or the 
Administration will take any steps to 
meet the situation until they are forced 
to do so by loss of markets and serious 
outflow of gold; and then it may be too 
late. 

Your proposal, as a practical measure, 
may be the best, though I would hope 
that it would not divert our thinking 
from the larger issue. 

As you so rightly say, however, there 
is little to be accomplished from mining 
people talking to themselves. I trust 
some of us will follow this good advice. 


Donald H. McLaughlin, 
President, 
Homestake Mining Co. 
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“with a VAN GORP 
DREDGING 


AGGRETATOR | | age gummi 
(SIZES AVAILABLE FOR 6-8-10-12 INCH SUCTION LINES) 4 a i ah ay  @ a Ee 


®@ Cuts through clay seams 
@ Loosens cemented deposits 
® Dislodges large rocks PQ silicates boost recovery of metallic oxide and 
non-metallic minerals (often as much as 10%). 
Differential wetting of silica particles is fast, 
the gangue is depressed and more ore floats. 
Samples of PQ silicates are available without 
charge for tests on your ore. 


No one knows how many tons of material are lost each year in 
dredging operations because of bad pumping conditions. How- 
ever, we know that the use of a Van Gorp Aggrefator has in- 
creased pumping time from 5 to 25%, depending on the deposit. 
We know too, that this increase in production usually pays for 
the cost of an Aggretator within a few months. It's easily in- 
stalled, has a long productive life, and existing power is sufficient 
to drive the hydraulic pump. Write for details and illustrated 
brochure on 4 ways to increase your dredging production. 


Gore mrs., inc. 


DEPT. EMJ, PELLA, IOWA 


PHILADELPHIA QUARTZ COMPANY 
1135 Public Ledger Building, Philadelphia 6, Pa. 


PQ SOLUBLE SILICATES 
USE THIS RELIABLE SILICATE SERVICE SOON 


Trademarks Reg. U.S. Pat. Off. 
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Never before drill steel like this! 


NEW GARDNER-DENVER H/LFED STEEL 


Drillers who have used this unique and revolutionary Gardner-Denver thread de- 
sign are enthusiastic about its convenience and economy. Give it a try on your own 


rock drills—you’ll soon see why. Call your Gardner-Denver drill steel specialist, or 
write for new bulletin on HI-LEED steel. 


| 


Only Gardner-Denver H/LEED drill steel gives you all 
these field-proved 7 
advantages 


Ay VAS TROT a New HI-LEED thread design makes wrenching 


unnecessary. Gardner-Denver engineers have in- 
at ee corporated field-proved reverse buttress design 
into an entirely new thread form that always un- 

couples by hand. 


UDA R el emai HI-LEED steel saves time in adding rod . . . and 


ease of uncoupling, without use of wrenches, helps 
aa aes drill hole faster. 


Teun, 


| joyayeyo 


HI-LEED sectional steel transmits drill impact 
almost as well as a solid rod. That’s because pre- 
SENDS it a cision-milled threads on rod and coupling are in 


close contact over a large total area, thus holding 
itu THE i rod ends firmly together. 


—_ 


HI-LEED rods are designed to last longer than 
DRILLS MORE FOOTAGE any other sectional steel, and the wide thread 
peak assures maximum wear. Carburizing and 
Ped ae dele shot-peening give the steel a hard surface and 
tough inner core. 


New HI-LEED design keeps mating parts snug— 
rods won’t uncouple in the hole or while pulling 
PREVENTS RUNS HOLES out. Other thread forms may not hold a tight 
connection and many rod strings have been lost in 
the hole while pulling out with rotation on. 


oman) EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Export Division, 233 Broadway, New York 7, New York 


Gardner-Denver Company, Quincy, Illinois 
in Canada: Gardner-Denver Company (Canada), Lid., 14 Curity Avenue, Toronto 16, Ontario 


» 
Si, 
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Look how these drillers 
are cutting footage costs 


with HOFFMAN 


ELT 
DRILL BITS 


Photo courtesy Acker Drill Co. 
Proving out deep coal veins. 


other drillers are 
culling cosis foo... 
with Hoffman Bits 


Hoffman Bits are engineered 
to insure the greatest speed 
and efficiency for the specific 
formation being drilled. They 
not only cut faster with low 
power consumption .. . they 
permit more accurate job esti- 
mates from smooth, easy-to- 
recover cores. 


There’s a specially made Hoffman Bit for practically 
any drilling job . . . prospecting, testing, air and 
mud coring, reaming, etc. Ask Hoffman about the 
right bit for your job . . . at no obligation. 


Send for Catalogue and Prices—FREE 


Tiona Street 
Punxsutawney, Penna. 


\\ HOFFMAN BROS. DRILLING CO. 
\ | 


Diamond Drilling Experts Since 1902 











Another size reduction problem 
solved by Hammermills, Inc. 


ar 


Bulldog Reversible edie 
Reduces 6” to 8” Limestone 
to'handunderat400T.P.H. 


Limestone in one installation contains 15 to 16% silica. 
This Bulldog Reversible Impactor, used as a secondary 
crusher, operates in a closed circuit with a power consump- 
tion of 600 h.p. 

Throughout the industry, Bulldog Reversible Impactors 
are playing leading roles in lowering crushing costs, insur- 
ing lower ball mill costs and increasing ball mill capacity. 
Hammermills, Inc. can help 


you lower costs and increase Manufacturers of Hammer- 


your capacity. For the name of 
the Hammermills representa- 
tive in New York, Chicago, 
St. Louis, Toledo, Dallas, Den- 
ver, Los Angeles and Mel- 
bourne, Florida, simply write. 


mills for Primary and Second- 
ary Crushing * Impactors * 
Jaw Crushers * Roll Crushers 
* Cone Crushers * Wobbler 
Feeders * Apron Feeders 


AMMERMILLS, INC. | 


PETTIBONE Mulliken Corp. 


Subsidiary of 


625 C Avenue N. W., Cedar Rapids, lowa 
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Professional Services 


ASSAYING 

CONSULTING 
PROSPECTING 
ORE TESTING 


AGENCE MINIERE 
ET MARITIME 


Sworn Weighers and Samplers 
of Ores- Metals- Residues 


Stevedoring-Storage-Shipping 


2. Van Breestr. Antwerp (Belgium) 
Tel.: RENTIERS—Telex: 3169. 


JOHN L. ALEXANDER 
Mining Consultant 
MEXICO 
Apdo. Postal 54 
Caborca, Sonora, Mexico 
Telephone #9 


BEHRE DOLBEAR & 
COMPANY, INC. 


Consultants 
Mining Geological and Metallurgical 
11 Broadway, New York 4, N. Y. 
Cable Address—BEHRDOL 


EDMUND C. BITZER, E. MET. 


Barr and Associates 
Consulting Engineers 
P.F. 942, Belgrade, Jugoslavia 
1518 K Street, Washington 5, D.C. 


COWIN & COMPANY, INC. 
Mining Engineers & Contractors 


Shaft & Slope Sinking 
Mine Development 
Mine Plant Construction 


1—18th Street S.W. Birmingham, Ala. 
Phone ST 6-5566 


DICKINSON LABORATORIES 


Assayers—Chemists 
MeteHurgists—Umpier Work 
Ore Shippers representatives at 


1300 West Main St. El Paso, Texas 


E. D. GARDNER 


Mining Consultant 
Mining Appraisals—Mining Methods 
200 N. Wayne Street, Arlington 1, Va. 


ABBOT A. HANKS, INC. 
Assayers—Chemists 
Est. 1866 
Spectographic Analysts 
Shippers Representative 
1300 Sansome Street, San Francisco 11 


E. LEE HEIDENREICH, JR. 
Consulting Engineers 


Crushing Plants 
Milling Plants 
Plant outs 


75 Second St., Newburgh, N. Y. 
JO 1-1828 (Cede $14). 


Quarries 
Plant Design 
Appraisals 


HERON ENGINEERING CO. 
Censulting Engineers fer all types of 
Aerial Tramways. Oableways and 
Suspension Structures. 

20@ Seuth Acoma St. 

Denver 23, Colorado 


C. P. KEEGEL 
Mining and Metallurgical 
Engineer 
Administration Appraisal 
721 Se. 14th St.. Las Vegas, Nevada 
Telephone DUdley 4-6981 


KIRK & COWIN, INC. 
Consulting - Reports Appraisals 
1—18th Street SW 


Birmingham, Alabama 


ALEX LABOUNSKY, E.M. 
NEW FINANCING 
PRIVATE OR PUBLI 


Tel. OY 6-3660 
Oyster Bay, N. Y. 


LAKEFIELD RESEARCH 
OF CANADA LIMITED 
Metallurgical and Chemical Research 
Ore Testing 
Box 430 Phone OLiver 2-3341 
Lakefield, Ontario, Canada 


LEDOUX & COMPANY, Inc. 


Metallurgical Chemists — Assayers 
Spectroscopists 
Representatives of Shippers of Ores 
and Metals at Buyers Works 
Mine Examination Analyses 
359 Alfred Ave., Teaneck, N. J 


R. L. LOOFBOUROW 
Mining Engineer 
Site Testing - Plans - Estimates 
for Underground Construction-Mining 
Mine Water Problems 


4032 Queen Ave. So. 
Minneapolis 10, Minn. 


LOTTRIDGE-THOMAS 
& ASSOCIATES 


Professional Engineers 
705 Judge Building 
Salt Lake City 11, Utah 


MERRILL W. MacAFEE 
Consulting Engineer 
Chem ical-Metallurgical-Mining 
7668 Santa Fe Ave. 

Hunti. Park, 


FRentier 5-6145 
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ARNOLD H. MILLER INC. 
Consulting Engineer 
General Mine, Mill and Industrial 


raisa 
Plant Design, Mechanization and 


Cable L” Tel. 
120 Broadway, New York . 


JOHN D. MORGAN, JR. 


E.M., PH.D. 


Consultant 
Business and Defense Problems in 
ls, Minerals, and Fuels 
1001 Crgpeations Ave., N.W. 
D.C. 
Me Pats) 


MOTT CORE 
DRILLING COMPANY 


Explorations, Test Borings 
Mineral Prospecting 
Pressure Grouting for Shafts-Tunnels 
Large Diameter Holes 
826-846 Kighth Ave. 
Huntington 1, W. Va. 


ARTHUR NOTMAN 
Consulting Mining Engineer 


55 Liberty St., 18th Floor 
New York 5, N.Y., U.S.A. 
Telephone BArclay 7-9484 


O'DONNELL & SCHMIDT 


Vining Consultants 


New York 6, N.Y. 


BArclay 7-6960 
Cables: EX AMIMINES 


165 Broadway 


PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Explorations Grouting 
Industrial Water Sree 
Mineral Prespec 
Large Diameter Drilied Shafts 


1205 Chartiers Ave., Pittsburgh 20, Pa 


AMEDEE A. PEUGNET 
Consulting Mining Engineer 
Telephone MAin 1-1421 
705 Chestnut St., St. Louis 1, Mo. 


ROGER V. PIERCE 


ASSOCIATES 


Registered Engineers 
Complete Consulting and 
Management Services 
Minerals Industry—World Wide 
Special Services Latin America 
808 Newhouse Bidg. Salt Lake City, U. 


REMEMBER! ! ! 


You can depend on these con- 
sultants for a fast accurate solu- 
tion to your problems. Consult 
them when necessary. 


RESEARCH 
METALLURGY 
MILL DESIGN 


MINE MANAGEMENT 


HOWARD G. SCHOENIKE 
Consulting Mining Geologist 
Examination—Evaluation—Expieration 
Metallic and Nonmetallic Minerals 

Domeatic—Forei 
4038 Turnberry Cir. 


Houston, Texas 
Tel.: MO 5-7079 


SMITH-EMERY CO. 


Assayers and Chemists 


SPECTROGRAPHIC ANALYSES 
781 E. Washington Bivd. 
Los Angeles 21, Calif. 


Sprague & Henwood, Inc 
Drilling Service 
Foundation Investigation, Test Boring 
Group Hole Drilling and Pressure 
Grouting Diamond Core Drilling 


221 W. Olive St., Scranton, Pa., New 


York, Phila., Pittsburgh, Atlanta, Ga, 
Grand Junction Colorado, Buchans, 
Newfoundland 


STILL & STILL 


Consulting Mining Engineers 
and Geologists 
24 Union Block—Phone 658 


P. O. Box 1512 
Prescott, Arizona 


H. L. TALBOT 
Extraction and Refining of Base Metals 
Specializing in Cobalt and Copper 
Consulting Metallurgical Engineer 
Room 911, 209 Washingten St. 
Boston 8, Mass. 


EARL C. VAN HORN 


Consulting Geologist 
Mining & Engineering Geology 
Box 7, Tel. VE 7-2048. Murphy, N.C. 


WISSER AND COX 
Geologists — Engineers 
investigations & consultation 
RESOURC! EXPLORATION 
OPERATIONS - TAL arors 

ESTMENTS - UTILIZATION 


YUkon 2-1436 
San Francisco, California 
cables: GEOLOG 


HARRY J. WOLF 
Mining and Consulting Engineer 
Examination— Valuations— 

3 Glenweed St. LAttle Neck 63, N.Y. 


Cable: MINEWOLP 
HUnter 2-7843 


WOLFE & ASSOCIATES 


Mining Geologists 


Prospecting - Exploration - Valuations 
6518 Ledbetter Houston 17, Texas 
Tel. OLive 4-1322 Cable-—-WOLMAC 





EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, 


Positions Vacant 

Positions Wanted 

Part Time Work 
DISPLAYED 


The advertising rate is $32 ’ 
pearing on other than a contract basis 
on Tequest 


An advertising inch is measured 7%” vertically on a column—3 
columns—30 inches to a page. 


NATIONAL 


Subject to Agency Commission 


management, 


RATES—— 


60 per inch for all advertising ap 
Frequency rates quoted 


technical, 


Civii Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


selling, office, skilled, manual, etc. 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


$1.50 per line, minimum 3 lines. To figure advance payment 
count 5 average words as a line. 

Position Wanted—The rate is one-half of the above, payable in 
advance. 

Box Numbers—counts as | line. 

Discount of 10% if full payment is made in advance for 4 con- 
secutive insertions. 

Not subject to Agency Commission. 


Send NEW ADS or Inquiries to Classified Advertising Div. of ENGINEERING G MINING JOURNAL, P.O. Box 12, N. Y. May issue closes April 21st. 


FOREIGN EMPLOYMENT 
GENERAL MINE FOREMAN 


B. S. in Mining Engineering. Position 
also requires fluent knowledge of Spanish 
and English. Should have several years 
in responsible supervisory position in 
underground mining, preferably block 
caving. Primary function would be to 
translate into execution all planning and 
coordinate all operations required for the 
mining of 34,000 tons daily. 


Excellent opportunity large copper com- 
pany, Chile, South America. 2 year con- 
tract with transportation both ways and 
salary while traveling paid by Company. 
In reply give complete details. 


P-3845 Engineering & Mining Journal 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


FOREIGN EMPLOYMENT 
DISTRICT INDUSTRIAL ENGINEER 


BS or MS Degree Industrial or Me- 
chanical Engineering with post graduate 
studies production control, tool design, 
material handling, industrial psychology, 
etc. Practical industrial experience re- 
quired with at least 2 years supervisory 
capacity in fabricating industry. Experi- 
ence as machinist or tool maker desirable. 


Excellent opportunity large copper com- 
pany Chile, South America. 2 year con- 
tract with transportation both ways and 
salary while traveling paid by Company. 
In reply give complete details. 


P-3652 Engineering Mining Journal 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


Mine Manager 


Large diversified company with extensive uranium 
interests has unusual opening for experienced, suc- 
cessful mine manager for a group of underground 


mines near Grants, New Mexico. Mining college 
graduate with record of achievement, not over 50. 
Ingenuity, resourcefulness and drive among essential 
qualities, This is a challenging and permanent posi- 
tion. Excellent salary. Desirable city housing avail- 
able at reasonable cost. Car furnished. Will move 
successful applicant who will start as assistant man- 
ager to present incumbent who has other interests. 
Submit complete résumé including education, ex- 
perience, reference and salary requirements in con- 
fidence to: 


P-3859 Engineering & Mining Journal 
520 N. Michigan Ave., Chicago 11, Ill. 


WANTED 


MINERAL ENGINEER 


To design flowsheets & layouts 
P3997 Engineering & Mining Journal 
68 Post St., San Francisco 4, Calif. 


WANTED IMMEDIATELY 


netallurgist with extensive leaching 
Latin American operating 
America Salary 
P- 3587—ENGINEERING & MINING JOURNAL 
CLASS. ADV. DIV., P.O. BOX 12, N. Y. 36, N. Y. 





ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITIONS VACANT 


Position ‘Open—Operations Research En ineer— 

Medium sized nonmetallic processing plant fine 
grinding and materials handling experience de- 
sirable. Should have training in mineral] process- 
ing and minimum of three years experience. 
Northeast. Submit complete record. P-2674, En- 
gineering & Mining Journal. 


Shaft Sinking Foreman—with experience in 
concrete lining and grouting. Take charge 
sinking two (2) shafts. Location—Far East. 
Status—Single. Contract—One (1) year. Salary 
Open. Must be available June Ist. P-3862, 
Engineering & Mining Journal. 


Diamond Drilling Foremon—must have had 
responsible charge of large drilling project, 
preferably with foreign experience. Location— 
Far East. Status—Single. Contract—One (1) 
year. Salary-—-Open. Must be available June Ist. 
P-3860, Engineering & Mining Journal. 


POSITIONS WANTED 


Superintendent—Mining ¢ or * Construction. Age 39, 
E.M. degree 1947. Experience underground 
mining, surface plant construction, shaft sink- 
ing. Registered P.E. (Utah). Resume on request. 
PW-3291, Engineering & Mining Journal. 





Consulting Mining Engineer-Geologist ‘desires to 
manage or contract-mine small equipped op- 
eration; also exploration and valuation report- 
ing for investment groups; metallics, nonmetal- 
lics, petroleum; experienced in all; graduate. 
PW-3521, Engineering & Mining Journal. 


gma or Engineering—Age 28—Registered 
».E.—Sound experience in high capacity hard 
an soft rock mining and plant construction. Ex- 
tensive background in production and cost analy- 
sis. Position with challenging responsibilities and 
opportunity essential. Location immaterial. PW- 
3840, Engineering & Mining Journal. 
Mining- Geologist, 4 years experience with ma- 
jor companies in exploration, geophysics, 
mine development, valuation, consulting. Ph.D., 
Reg. P.E. (Ontario). Fluent Spanish, French, 
German. Desires responsible position foreign or 
domestic with scope for originality. PW-4082, 
Engineering & Mining Journal. 


Mining Engineer—4 yeors foreign experience. 

4 years U.S. Underground mining-block-cave 
and stope mining. Exploration projects. Desire 
responsible position. Prefer foreign. PW-3790, 
Engineering & Mining Journal. 


MINING ENGINEER AVAILABLE 


Graduate Mining Engineer, age 34, wishes challeng- 
ing position of responsibility in Operations, Ex- 
ploration, or Management of small to medium sized 
non-ferrous or non-metallic mining company. Eleven 
years experience in progressively more responsible 
positions in underground and open pit operations, 


PW 4044 ENGINEERING & MINING JOURNAL 
68 POST ST., SAN FRANCISCO 4, CALIF. 


POSITIONS WANTED 

Manager or  Administrator—B.A.Sc. in mining 

engineering, Canadian, age 38. Extensive 
operating and administrative experience with 
gold, base metal and uranium companies. Cur- 
rently manager large uranium operation having 
exceptional low cost record. Successful record 
in design, estimating, construction, labour rela- 
tions and administration. Canada, U.S. or 
foreign. PW-3962, Engineering & Mining 
Journal. 


Mineral Dressing Engineer—B.Sc. (1959), 24, 

single. Brief experience gold and non-metallic 
milling. Seeks interesting position, preference 
Base Metal Mine in Central or South America or 
Pacific. Some Spanish. Available at short notice. 
Dale, c/o Royal School of Mines, London S.W.7. 


a.) Engineer, E.M., M.S., 12 years experience 
in tin American Mines. Surveying, sampl- 
ing, Ore reserve estimation, computing, map- 
ping; also familiar with industrial hygiene and 
safety including supervision and administrative 
work. Fluent Spanish. Location immaterial. 
PW-4037, Engineering & Mining Journal. 


Available—Manager or Superintendent, age 45. 
Married. Twenty years experience as Supt. of 
Operations. Mine Engineer, Geologist, Master 
Mechanic. Rock Quarry, surface and under- 
ground mining, plant design, construction and 
operation record, metallic or non-metallic. Avail- 
able reasonable notice. U.S. only. PW-3948, 
Engineering & Mining Journal. 


Project Engineer, Mechanical Engineer, Con- 
tracts Manager, Age 41, over 20 years varied 
engineering experience with strong mechanical 
background in mining, ore processing and petro- 
chemical installations, papermills, plant main- 
tenance and general construction. Thoroughly 
competent in office management and contracts 
administration. Presently located in Europe as 
Contracts Engineer for large American engi- 
neering and construction combine. Duties include 
preparation and issuance of construction and 
labor contracts, leases, purchase orders, speci- 
fications and changes, estimating, bi-lingual 
negotiation and claims settlement. Very good 
Spanish. Desire responsible position in adminis- 
trative or managerial field compatible with 
outlined experience record. Prefer to remain in 
Europe or relocate in Latin America or Western 
U.S. Salary open. Can be available in 60 to 90 
days. Resume on request. PW-4067, Engineering 
& Mining Journal. 


When Answering 
BOX NUMBERS... 


to expedite the handling of your correspond- 
ence and avoid confusion, please do not 
address a single reply to more than one 
individual box number. 


separate replies for each advertisement. 


Be sure to address 
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asco SEARCHLIGHT SECTION povernsinc 


BUSINESS OPPORTUNITIES 


DISPLAYED 


The advertising rate is $16.50 per inch for all advertising appearing on other | 
than a contract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured 7% inch vertically on one column, } 


3 columns 30 inches—to a page. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 


Displayed Style. 


NEED RESEARCH HELP? 


Five-Day Service 


We provide a list covering the past 
THIRTY years of all patents, chemical 
abstracts, government publications, and 
texts for your specific production, tech- 
nical and/or research subject or problem. 
Complete list of sources $25.00 
List with material condensed .... 75.00 


RESEARCH SERVICES 


1422 Chestnut St., Philadelphia 2, Pa. 
Suite 814 LOcust 3-6008 


ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave 
SAN FRANCISCO 4: 68 Post St. 


" BUSINESS: OPPORTUNITIES 
For Sole, Terms, Lease, Huge Open Pit. YJ. 
Mine, Cobalt, Idaho. 1,000,000 tons oxidized 
gold ore stock piled for flotation or cyaniding 
(no grind needed on 50%). On top of large 
gold-copper-lead-silver shoots. Idaho Bul. 94. 
Ideal conditions. No debts. Equipped. Mr. Steen, 
2608 Warring St., Berkeley 4, Calif. TH 5-5911. 

Would merge or take good listed stocks. 


Low Cost Production—Nickel and Chromium. 

Consulting engineer with world wide experi- 
ence in lateritic mineral exploration and de- 
velopment including metallurgical research de- 
sires connection with organization interested in 
field trials of patentable processes for effecting 
large scale, low cost production of nickel and 
chromium from extensive laterite orebodies. BO- 
3458, Engineering & Mining Journal. 
Disabled—Broken back ond no capital. Want 

qualified operator for short creek, with 14 oz 
nuggets filled with quartz,-indicates lode vein 
in immediate area. Estimate $40,000 outlay re- 
quired for large operation. Road in now. All 
proposals considered. Contact James E. Stocker, 
13750, S.E. River Rd., Milwaukie, Ore. 


For ‘Sale or Lease—Copper mine, oxide ore, large 


tonnage, title clear. Will stand rigid inspec- 
tion. BO-3978, Engineering & Mining Journal. 
For Sale or Lease, one of the largest deposits 

of high grade—Perlite, in New Mexico, only 
eight miles from a Railroad. For further in- 
formation contact, E.R. Wright, P.O. Box 423, 
Deming, New Mexico 


WANTED 


panttiinn within reason that is wanted in the 
field served by Engineering & Mining Journal 
can be quickly located through bringing it to 
the attention of thousands of men whose in- 
terest is assured because this is the business 
paper they read. 


WANTED—DRAGLINE 
16 to 20 Cu. Yard Capacity—200’ Boom 


Murray Grainger 


CAPITAL EQUIPMENT CORP. 
Box 1105, Newark |, New Jersey 


EQUIPMENT - 


= 
RATES 


| words as a line. 


USED or RESALE 


UNDISPLAYED 


$1.50 a line, minimum 3 lines. To figure advance payment count 5 average 


PROPOSALS, $1.50 a line an insertion. 
BOX NUMBERS count as one line additional in undisplayed ads. 
DISCOUNT of 10% if full payment is made in advance for four consecutive 


insertions of undisplayed ads (not including proposals) . 


FOR SALE 


3 cu. yd. Sauerman Scraper Machine 


consisting of 3 drum roller bearing drag 
scraper hoist w/electric motor, control 
equipment & 3 cu. yd. Crescent hvy. wt. 
scraper bucket. Installed new March 
1958. Only run few hrs. Excellent con- 
dition. Contact L. F. Mayfield, 


Phillips Petroleum Company 
Bartlesville, Oklahoma 


JACKBITS 


(Rock Bits) 
TUNGSTEN CARBIDE 
All sizes—"F", “H", “D”, “200”, 
“400” and ‘’600” thread. Not war 
surplus. Less than distributors 
buying price. Write for list. 


JULIUS M. FOGELMAN 


1649 Perkiomen Ave., Reading, Pa. 


FOR SALE 


One Sly Dust Collector No. 170, Double File, Four 
Compartment, Type 360, with dust house, net eloth 
filtering area of 22,440 square feet for 40,920 CFM, 
damper assembly for automatic continuous 
shaking mechanism complete with shaker 
damper valves and mechanism, Good operating condi- 
tion. Price $7500.00 F.O.B. Gouverneur, N. Y. For 
information contact Gouverneur Talc Co., Ine., Gouv- 
erneur, N 


FOR SALE 
CORE DRILL — UG Longyear Straitline — Gas 
Driven TRIPLEX PUMP — 80 GPM —@5004% — 


Waukesha Engine DRILL SHARPENER — Ingersoll 
Rand Model 33 


HARRIS MACHINERY COMPANY 
30th AVE. S.E. NEAR UNIVERSITY AVE. 
MINNEAPOLIS 14, MINNESOTA 


(New) GENUINE INGERSOL RAND ROCK BITS 
1/3 Reg. Price 


Type |: Side Hole & Center Hole: Size: 2”, Lots 

of 50 or more 25¢ each. Additional discount 10% 

on 500 or more, 20% on 1000 or more. 

Exceptional Value—Stock up now, whi'e Supply Lasts 
WENZEL MACHY. CO., 565 S. 10th 

KANSAS CITY, KANS. MAYFAIR 11710 


— FOR SALE — 


1 New Mace Blast Furnace 75, 200 tons daily capacity 
18x12 retating Furnace 
1 22-ft. casting wheel for ingot molds 
Other equipment for lead or copper smelting plant 
S. G. Beylik 
2030 Les Palomas Drive, La Habra, Califernia 
Phone Los Angeles MAdison 7-5620 
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Send NEW ADS or INQUIRIES to ENGINEERING AND MINING JOURNAL, P. O. Box 12, New York 36, N. Y. for May issue closing April 21st 


USED EQUIPMENT 
For Sale, Lease or Rent 
Model & Serial No. Capacity Location Year Built 
Euclid 40 TD 22\/o tons ql) 951° 
Euclid 15-tons (2) 
Euclid 15-tons (2) 
Euclid 8984 Water Wagon (1) 
Euclid 15-tons (1) 
Euclid 15-tons ql) 
Euclid 15-tons (1) 
Euclid 15-tons (1) 
Euclid 15-tons ql) 
Euclid tons (3) 
Euclid V> tons (3) 
Euclid tons (3) 
Euclid tons (3) 
Euclid 2 tons (3) 
Euclid Vo tons (3) 
Euclid tons (4) 
Euclid tons (4) 
Euclid tons (4) 
Euclid tons (4) 
Euclid tons (5) 
Euclid tons (5) 
Euclid 2, tons (5) 
Euclid 36 TD 13186 22'/atons (9) 
Euclid 36 TD 13185 22!/otons (9) 
Euclid 36 TD 13032 22! tons (9) 
Euclid 36 TD 13033 22'/atons (9) 
Dart 10SUG57037 10-ton 

Underground (6) 
Dart 10SUG57038 10-ton 

Underground (6) 
Dart 10SUG57051 10-ton 

Underground 
Dart 10SUG57052 10-ton 


Underground 
Mack LRIS 1099D 15-ton 
Mack LRIS 1159D 15-ton 
Mack LRIS 1185D . 
Mack LRIS 11860 
Mack LRIS 1053D 
Mack LRV2D 1242D 
Mack LRV2D 1243D 
Mack LRV2D 12440 
Mack LRV2D 1245D 
Mack LRV2D 1247D 
Mack LRV2D 1248D 
Mack LRV2D 12870 
Mack LRV2D 
Mack LRV2D 34-ton 
LRV2D 34-ton 
LRV2D 1300D 34-ton 
LRV2D 1302D 34-ton (8) 
i—Northwest 80D combination shovel, dragline 
erane, Serial No. 18501 Salt Lake City, Utah 1957 
Electric powered shovel, Serial No. 2273i—New 
1942 vor ia, Minn. Good condition 
1 


|—Bueyrus e 54B 2! d. 

\fanitowec Model 3560°2 Gu. Yd. Diesel powered 
shovel, Serial No. 3515. Caterpillar D-17000 En- 
gine-Virginia, Minn. 2—U 36TD Boxes 

Location Key: (1) Indianapolis, (2) Hazleton, 

Po.; (3) Boise, Idaho; (4) Coeur d'Alene, idaho; 

(5). Birmingham, Ala.; (6) ns Mass.; a 

Providence, R.1.; (8) Hibbing, Minn. (9) Kemmerer, Wy 


MESABA SERVICE & SUDPLY COMPANY 


Hiway 169 East & Thirteenth Street 


34-ton 


P.0. Box 121, Hibbing, Minnesota—Tel. AMherst 3-683 


WIRE US COLLECT! 


CRUSHERS 


Allis-Chalmers 18° Sup. McCully Fine 
Crusher. 250 HP Motor 
Allis-Chalmers 14’ Newhouse Susp. Crush- 
er: 200 HP Motor 

Priced to Sell 


Wire or phone collect — GA 1- 1380 





SEARCHLIGHT SECTION 


BARGAIN BUYS from MACHINERY CENTER 


At Round Mountain, Nevada 


Classifier 

i—5’ x 25’ Dorr Duplex Rake, Modei DSFX, 5 HP 

Conveyors 

i—60” x 150° Belt Conveyor, steel frame, 100 HP 
West. gear motor 220/440 V 

i—42” x 1250’ Link Belt, Belt Conveyor, Steel frame 
2-100 HP. West. Gear motor 220/440 V 

i—36” x 625’, Link Belt, steel frame, 2 only 100 
HP. West. Gearmotors, 220/440 V 

1—42” x 870’ Link Belt, trailing belt type with 
movable stacker, and 36” x 70’ stacking conveyor, 
100 HP. West. Gearmorm 


Crushers 
i—36” x 42” Birdsboro Buchanan Jaw, 100 HP. 


Hopper 

i—t4'/2’ x 15’ x 10’ deep Dump hopper station com- 
plete with hydraulic operated grizzly, 48” x 8’ 
plate feeder, 10 HP. Gearmotor 

Hydro Separator 

i—36’ x 10’ Process Eng., steel tank, 10 HP. 

2—24’ x 8’ Process Eng., steel tank, 7/2 HP. 

Pumps 

i—14” Yuba Centrifugal, 5500 gpm, 250 HP. 

i—14” Yuba Centrifugal, 5500 gpm, 125 HP 

i—1!0” Yuba Centrifugal, 2400 gpm, Les motor 

i—16” Wintroath Deepwell, 2000 gpm, 100 HP 

1—16” Wintroath Deepwell, 2000 gpm, 100 HP 

Pumps, Diagrams and Sand 

2—8” Dorreo Duplex, Type W. 5 HP. TEFC Motor 

3—6” Dorreo Duplex, Model VM, 3 HP. TEFC 

3—6” x 6” Allis Chalmers, NRLOR, 30 HP. motor 

Pumps, Sump 

2—16” Cascade Sump, | Stage, 30 HP motor 

Sand Wheels 

4—12'6" x 4’ wide Convey Co. Sandwheels, 20 HP 
Gearmotors 

Screen 

— x 54°6” Yuba, Trommel Heavy Duty, 100 

4—4’ x 12’ Tyler Ty-Rock, | deck, F-600 10 HP. 

Shovel and Dragline 

i—Model {11 Marion Diesel Electric, 4 yd. shovel 
front, complete with 100’ Dragline Boom and 3'2 
d. Esseo Bucket 

i—Model 1{70-B Bucyrus Erie Electric. 7 yd. 375 
HP. AC Motor, 2400/4160 Y & Essco Bucket 

Weightometer 

i—Merrick, Model E, 36” Belt, with Recorder 


Get Listings 
1201 South 6th West P.O. Box 964 


SINGLE DRUM HOISTS 

1—84” dia, 63” face, 2!” rope, 300 or 450 H.P. 

1—84” dia., 102” face, 2” rope, 350 H.P. ’ 
1—86" dia., 80” face, 2” rope, 250 H.P. 

1—84” dia., 63” face, 12g” rope, 150 H.P. 

All the above built 1956 

DOUBLE DRUM HOISTS 

1—Nordberg double clutched drum 10’ x 10’, 1! 
rope, 1250 H.P., 1200 FPM. 

Ali the above with post brakes, Lilly controls, 2200 
volt motors and controls. 

Other Hoists 100 to 1500 H.P. for shaft or slope. 


FEEDERS — NEW, UNUSED 


2—6' x 7’ Jeffrey Traylor heavy duty Feeders, each 
with four #5 DT power units, each with one 15 
volt, 115 amp. shunt wound motor generator set. 
2—Jeffrey Traylor 6’ x 7'/o’ heavy duty Grizzlies, 
each powered with #5 DT vibrators and 15 volt, 75 
amp. Shunt wound M.G. sets 

KILN: 

One Rotary Kiln 4/2 ft. dia x 40 ft. with rotoclone 
and 7'/o H.P. motor 3 H.P. motor and speed reducer, 
classifier, kiln burner, etc. 

JAW CRUSHERS: 


18 x 30, 36 x 42, 36x 48, all sectionalized for un- 

derground use 

One 40 x 42, 48 x 60 and 56 x 72”. 

DREDGE: 

10” diesel electric powered, 34 ft. ladder, 200 yds. 

per hour capacity, excellent condition, reasonable. 
WE BUY & SELL EQUIPMENT 

THROUGHOUT NORTH & CENTRAL AMERICA 


A. J. O'NEILL 


Lansdowne Theatre Building 
Lansdowne, Pa. 
Phila. Phones: MAdison 3-8300—3-8301 


DIESEL ENGINES FOR SALE 


FAIRBANKS MORSE DIESEL ENGINES. Model 7 
38E5%, 450 BHP @ 1200 RPM. Made to rigid 
Navy Specs. In excellent operating condition. Navy 
Acq. cost $38,200.00. Write for special price, In- 
spection invited 

SALMINI MARINE COMPANY 
838 River Road, Edgewater, N.J. Whitney 3-1312 


600 H.P. Vulcan Hoist 


At Clearwater—South Carolina 


Bins 

i—60 Ton Portable Steel Concentrate Athay Tracks 

Dredge 

i—6 cu. ft. Yuba Mfg. Electric Bucket Line Com- 

plete with Drive & Conveyors 

Drill 

i—Model 1500 Failing Drill rig with Int'l Truck 1- 
164 1957 model. Complete 

Dryer 

'—36” x 13’ Hardinge rotary, XFO, Gas-oil Fired 
Complete 

Elevator, Bucket 

22—Carpeo, Vert, 23’-33’ high, 4” & 6” Bucket 

High Tension Separators 

!—HS-418 Carpeo High Tension Separator, 

1—HS-218 Carpeo High Tension Separator, 

— Carpco High Tension Separator 

iln 

'—48” x 30° Hardinge Rotary, XL2, Gas-oll Fired, 

Magnetic Separators 

i—MI-218 Carpeo Magnetic Separator 

6—M1-418 Carpeco Magnetic Separator 

I—D-1A Exolon, 3 units Vertical Roll Type 

i—E-10, Dings Cross Belt, 18” 

Rectifier 

i—7' KW Accurate Engineering, 115V DC. 65A 

3—Carpco Rt. Rectifier, High Voltage, 0-40, 000V 

i—Carpeo Selenium. R12-107, 115V DC 

Screens 

2—6’ x 12’ Allis Chalmers Lowhead 

1—4’ x 8 Tyler, | deck, Type 38 


MACHINERY CENTER INC. 


HU 4-7601 


Tables 
4—26 Std. Wilfley Concentrating, 1/2, 220/440V 


Salt Lake City Stock 


Flotation Machines ; 

4—6 Cell =18 Denver Flotation Machine __ 
i—6 Cell =18 Spee. Denver Flotation Machine 
i—9 Cell +18 Spee. Denver Flotation Machine 


Diamond Drills ‘ 

2—CP8, Chicago Pneumatic, Hydraulic head, V-8 
Engine, Complete with Bean Pumps 

iI—No. 55 Chicago Pneumatic, Air powered 

2—HS-15 Sul.ivan, Air Powered 


Locomotives 

i—4 Ton Mancha Titan AW Battery, 24” ga, 
Excellent 

i—i' Ton Atlas Battery, 24” ga. Complete 

Hoists 

i—600 H.P. Vulean Double Drum, 20,000 Ibs. Pull 
e 1500 fpm . 

i—7 ft. x 6 ft. Drum, Herringbone gears, Dynamic 
Braking, 600 H.P. G.E. Motor complete with 
contro.s, Excellent. 


At Patterson, Idaho 

Bin 

i—15’ x 20’ cireular Steel ore Bin 

Classifier 

i—4x 15 Dorr Duplex, Rake, DSF 

1—EE 1049 Equipment Engineers 

Compressor 

i—285 CFM G.D. Model WBH 

Conveyor 

i—18” x 178’ Link Belt Conveyor, Steel Frame 
i—18” x 20/2’ Link Belt Conveyor, Steel Frame 
Crusher 

i—Size 50 KUE Ken Jaw Crusher, 25 HP. 
Feeder 

1—36 x 8’-4” Link Belt Apron, 3 HP. 
Flotation Machine 

i—8 cell Galigher, 36”, 72 HP. motor 

Jigs 

1—26” x 26” Bendalari Simplex Mineral Jig 
Locomotive 

4—'2 Ton Mancha “‘Little Trammer”’ 18” Ga. Comp. 
1—3/ Ton Mancha ‘Titan AX’’ 18” Ga. Complete 
Mill ¢ 

1—4 x 10 Marey Rod Mill, 75 HP motor 
Mucking Machines 

5—12B Eimco Mucking Machine, 18” Ga. 


Call For Details 
SALT LAKE CITY 10, UTAH 


Searchlight Equipment Locating Service 


This service is aimed at helping you, the reader of ‘‘SEARCHLIGHT”, to locate Surplus new and 
used mining equipment not currently advertised. (This service is for USER-BUYERS only) No Charge 
or obligation. How to use: Check the dealer ads to see if what you want is not currently advertised. 
If not, send us the specifications of the equipment wanted on the coupon below, or on your own 


company letterhead to 


Searchlight Equipment Locating Service 


P.O. Box 12, N. Y. 36, N. Y. 


Your requirements will be brought promptly to the attention of the equipment dealers advertising in 
this section. You will receive replies directly from them. 


Searchlight Equipment Locating Service 


c/o ENGINEERING & MINING JOURNAL 


P. O. Box 12, N. Y. 36, N. Y. 


Please help us locate the following equipment 


NAME 


COMPANY 


CITY 


Engineering and Mining Journal—Vol.161,No.4 


TITLE 


STREET 


ZONE 





SEARCHLIGHT SECTION 


“MORSE EQUIPMENT BARGAINS” 


JAW CRUSHERS : CONCENTRATING TABLES 
5—2%4”" x 3%” New Morse Lab Crushers 13—Diester-Overstrom Super Duty No, 6 Standard 
5—4” x 6” New Morse Lab Crushers oo : Size Tables with steel underframes. 

New Morse Jaw Crushers ¥ ¢ 7 &—Gordon & Dunham Economy Type Tables, 50” x 

” Hendy Jaw Crusher 119” decks. 

Veet Se. a Crusher 

acifie Jaw Crusher [ 

Kue-Ken =30 Balanced Jaw Crusher \ ELECTRIC TUGGER HOISTS 

1—20” x 36” Diamond Roller Bearing Jaw Crusher. i—5-HP Sullivan Single Drum, Model DE 
, , + 2—7'2-HP Sullivan, Single Drum, Model HE 

‘aa sg sare ous ) | sie” salvar, bash ttm Weta WDE 
i—4’ x 4’ Marey Ball Mill _— van, Double-Drum, e 
i—4’ . 54” Hirsch Ball Mill . — HP Ingersoll-Rand, Double Drum, Model 
|—64'2 Marcy Ball Mill » 5NN-IG 


i—8’ x 22’ Hardinge Conical fant Mill / " 1—30- HP Joy double drum Stusher class B-212 
i—3’ x 7’ Morse New Rod Mill |—60-HP Sullivan 3 drum Slusher class CF -312 
i—5’ x 10’ Denver Ball-Rod Mill , 1—20-HP Sullivan three drum Model AF-3i2 
' ~' ] , !—30-HP Ingersoll-Rand 3 drum Stusher Model 

MINE HOISTS—SINGLE DRUM, ELECTRIC 30-NNN-3 
1—75-HP Vulcan 
— ae veren VIBRATING SCREENS 
i—25- P Vulean #1'% 3 ~ Rebine Sincle ook Sesh 

* ‘x6’ s Chalmers Single Dec 

— EE CANS \—4’x8’ Robins Double Deck 


P 
Pp 
i—5-HP Joy Axivane Model |-21 1—4’x12’ Diamond Double Deck 
. ap Box (—6-HP Joy Axivane Model 23'4-17'/2-1750 

P 


5 lean i—20-HP Joy Axivane Model 25'4- 1%. 3450 
\—100-HP W. A. Box oe Ces tare Midget” LOCOMOTIVES—BATTERY 


i—2 o Type SM bd 
\—150-HP Vulcan 2—12'2-HP American Type HS 2-11) Ton Manabe “Little Trammer”’ 
i—150-HP Ottumwa \—8H 42" sn i—3-4 Ton GE Type LSB-204 
i—250-HP Ottumwa i—7’ Jeffrey erovane Junior’ I—4 Ton Westinghouse—Baldwin 


1—10’ Joy-Ladel Model L-14 2—5 Ton General Electric, type LSB-205 
MINE HOISTS—DOUBLE DRUM, ELECTRIC 2—6 Ton General Electric, type LSBE-206 


—75-ae He clutched Drum Orgel Nentirame AIR TUGGER HOISTS - a — te ‘ use-2ce 
—75 utche rums, ost Brakes 2—Ingersoli-Rand Model EUA — Ton General ectric, type - 
i—82-HP Vulean =5'2 i T i 4 

i—100-HP Webster, Clamp & Lane 2—Ingersoll-Rand Model 10OHR —8 Ton Goodman, type 42C04T 


5—Gardner-Denver Model HK 3—8 Ton Ironton, type WO 
1—150-HP Jackson 2—joy Model F113 i—9 Ton Whitcomb 


3—Ingersoll-Rand Model HU 
AIR SLUSHER HOISTS 2—Ingersoll-Rand Model 10H . ne type A 
3—A4NNOH Ingersoll-Rand Double Drum Air i—Sullivan Model HA3 -s 


area Geunte a prepean (ee mous Af 

—s- oy Double Drum Air Stusher i—Ingersoll-Rand Model D ! 
i—HNNIJ Ingersoll-Rand Double Air Stlusher i—Sullivan Model L-t!t MUCKING ACHES 
I—F-211 Sullivan Double Drum Air Slusher 3—Ingersoll-Rand Model DGU 1—Eimeo 12-B Loader 
1—F-212 Sullivan Double Drum Air Slusher 14—Sullivan Model E-t1! i—Joy HL-20 Loader 


“All items listed are in our Denver Stock where inspection can be made.” “Machinery rebuilt by us is backed by our 62- 
year reputation for reliability and dependability.” 


MORSE BROS. MACHINERY CO. 


EST. 1898 
2900 Brighton Blvd. P. O. Box 1708 Keystone 4-5261 DENVER, COLORADO 


LIQUIDATION RUBBER PRODUCTS for IMMEDIATE DELIVERY 


2—Symons 3’ shorthead cone crushers 


2—Hardinge 7’ x 36” conical pebble mills WHAT EVER YOUR 


1—Christie 46” x 45’ rotary dryer 


19—Abbe 6’ x 8’ pebble mills, 30 HP RUBBER NEEDS ARE!! 


2—Buchanan 13” x 24” jaw crushers, 50 HP AIR HOSE HYDRAULIC HOSE 
1—Allis-Chalmers 6’ x 18’ pebble mill WATER HOSE OIL HOSE 
1—Pangborn dust collector SUCTION HOSE WELDING HOSE 
5—Bucket elevators, up to 40’ high DISCHARGE HOSE VACUUM HOSE 
PILE DR 
MANCHESTER, CONN. LOW PRICES, CONVEYOR BELTING 


KILNS—DRYERS DEPENDABLE QUALITY ELEVATOR BELTING 
1—10’ x 11’ x 175’ Vulcan kiln, 13/16” shell FOR 40 YEARS 


3—10’ x 78’ Dryers, 34” shell. 

2—17’ 6" dia. x 100’ long rotary kilns, 12” shell 
1—7‘6” x 60’ Kiln, ¥2"’ welded shell. 

4—8’8" x 70’ Hardinge dryers, 5g" shell. 


a a a ee Write for complete catalogue CARLYLE RUBBER ER on 


MILLS—CRUSHERS MUTA TL eT NEW YORK, N. Y 


1—Symons 4’ standard cone crusher 
2—Symons 3’ shorthead cone crushers 


1—Kennedy 7’ x 9 ball mill 150 HP. NEW RAIL DIESEL LOCOMOTIVES & CRANES 
1—Hardinge 10’ x 48” conical ball mill 20+ — 30+ — 40 3 New 25 Ton, 2 GE | Whitcomb 

2—Hardinge 7’ x 36” conical pebble mills # IN = te # Sle teense 
1—Hardinge 4’ x 16” conical ball mill Also Used Wow | 1955 


1—Allis-Chalmers 5’ x 5’ ball mill, 75 HP LEFTON INDUSTRIAL CORP. 3—100 Ton. Gen, Motors Used 


25 Ton Industrial Brownhoist 60’ Boom Crane 
3—Allis-Chalmers 5’ x 22’ ball-tube, 150 HP. GENERAL OFFICE: 212 Victor St. MILL EQUIPMENT 
1—Allis Chalmers 6’ x 16’ ball-tube. St. Louis 4, Mo. 2—5 x 8 KVS Air Swept Ball Tube Mills 


8—Jaw Crushers: 20” x 6”, 18 x 9”, opens Se ees 487x72" & 56x72" 
eae. we taeg we 2 


Hardinge Mills 4’6” ue, oe x48", 10'x48” 
1—Kennedy gyratory crusher, #49-S 100 HP. 


PERRY EQUIPMENT COMPANY 


Bali Millis No. 56, Jag & 7x 
Ciassifiers: 78°x36’6” Duplex, 4x42’ Spirals 
1419 N. 6th St., Phila. 22, Pa. 
POplar 3-3505 


8'x35'x16’ Bowl-rake 
Crushers, Fine Reduction; 22” Cone, 2’, 3’ & 544’ 
Cone 37% KVS 
Rotary we oe ae a x20"  5'xg0" x60’, 10°x80 
ti x x20 x30’ x60’, 10’'x80’ 
All No. 1 Grade Piain end = a 24°x9%’ Hewitt Robbins Truss Belt Conveyor 
eos ! . R. C. STANHOPE INC. 
P.O. BOX 5412 Shepard Station 
Phone CL 3-5527 Columbus 19, Ohio 60 E. 42nd St., N.Y. 17, 


os 
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ADVERTISERS IN THIS ISSUE 


“Indicates more product information may be found in company advertising appearing in E&MJ June 1959 
Mining Guidebook and Buying Directory issue. Check your Guidebook Index. 


Acme-Hamilton Mfg. Corp. 165 Harbison-Walker Refractories Co, J *Stoody Co. 
*Alemite Div., Stewart-Warner Corp. 133 *Hardinge Co. 56 *Straub Mfg. Co. 
* Allen-Sherman-Hoff Pump Co Second Cover *Harnischfeger Corp. : *Sturtevant Mill Co. 
“Allied Chemical Corp., *Hercules Powder Co. 
General Chemical Div. 234 *Hewitt-Robins 
Allis-Chalmers 54-55, 119, 12 Hoffman Bros. Drilling Co. 
Allison Div. of General Motors 172 *Hough Co., Frank G 


*American Air Filter Co. 210 Thor Power Tool Co. 52 
American Biltrite Rubber Co., Se *Timken Roller Bearing Co. 49, Fourth Cover 
Boston Woven Hose & Rubber Div. .. Toledo Scale Corp. 194 
American Brattice Cloth Corp ‘ ; *Traylor Engrg. & Mfg. Div., of Fuller Co. 35 
American (yanamid Co 3 Industrial Equipment Div., *Treadwell Co. Inc., M. . 40, 157 
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*“McNally-Pittsburg Mfg. Corp 
*Merrick Scale Mfg. Co. 
*Mine & Smelter Supply Co. 
"Mine Safety Appliances Co. 


*Deister Concentrator Co ao poten ‘ aS CLASSIFIED ADVERTISING 
ee *Mobile Drilling, Ine. F. J. Eberle, Business Mgr. 
*DoreOliver we as : Morgardshammars Mek Verstads AB 


*Dow Chemical Co. EMPLOYMENT OPPORTUNITIES 
*Ducon Co 
duPont de Nemours & Co., E.I., — nian ota 
ino SPECIAL SERVICES 
*National Malleable & Steel Castings Co. 3 
*National Mine Service Co. : TCINEec a état acai 
ates Wik Baars: (Co, BUSINESS OPPORTUNITIES 
*Nordberg Mfg. Co 2-153 
*Eimco Corp ae, 2 FOUIPMENT 
*Ensign-Bickford Co (Used or Surplus New) 
*Equipment Engineers, Inc 2 For Sale 
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Galigher Co. 64 Denver 2 J. W. Patten, Tower Building, 
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in uranium ore processing... 


out-performs other oxidizing agents 


' 


economy and ease of handling 


Experience proves that TRona Soprum Cuorate is the best oxi- 
dizing agent you can use in the acid-leach process for recovering 
uranium values from its ores. NaC103 is more economical, too, 
because of its higher oxidizing power. It is rapidly and completely 
soluble; in the leaching circuit it forms a solution, not a suspension. 
Another advantage—Trona sodium chlorate shipping drums are 
suitable for re-use in shipping yellow cake. AP&CC, the largest 
domestic producer of sodium chlorate, has the knowledge, expe- 
rience and facilities to produce a consistently better sodium chlor- 
ate for your milling operations. 


cr } \v i 4 § () : OW’ a F 
j NHN j iJ JY Vv « rt 


TRONA® SODA ASH is used in acid and alka- 
line processes for the refining of uranium 
ores and as a pH modifier in the ore milling 
circuit. High quality Trona soda ash has ap- 
plications also in the refining of lead dross 
and as an extractant of nonferrous minerals 
from low percentage ores by flotation. 


Write for NaClOs facilities, technical data and applications bulletin. Also available 
—an attractive and functional wall chart for chlorate handling precautions. 


American Potash & Chemical Corporation 


3000 WEST SIXTH STREET, LOS ANGELES 54, CALIFORNIA 
99 PARK AVENUE, NEW YORK 16, NEW YORK 


Sales Offices: Los ANGELES, NEW YORK, CHICAGO, SAN FRANCISCO, PORTLAND (ORE.), ATLANTA, COLUMBUS [0.), SHREVEPORT 


Producers of: BORAX « POTASH * SODA ASH * SALT CAKE + LITHIUM * BROMINE * CHLORATES * PERCHLORATES +» THORIUM 
YTTRIUM * RARE EARTHS * and other diversified chemicals for Industry and Agriculture 
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SPECIAL REPORT TO CATERPILLAR OWNERS: 


Parts you can trust 
...cost less per hour 


OPTIONAL TRACK GROUPS 


up-date D9 or D8 Tractors for longer undercarriage wear 


Now, two types of track groups are available for older model D9 and D8 Tractors . . . 
regular and optional, allowing you to tailor your undercarriage parts to meet job conditions. 


Lighter tones at top of etched cutaways show REGULAR track parts are made from durable steel. 
depth of special hardness in wear zones. They’re heavy-duty, long-lived, special-hardened to re- 


sist wear. 
Regular re New Alloy 
Steel wis Steel 


OPTIONAL track parts are equivalent to those used on 
current production model tractors. The links and shoes 
are made from Caterpillar’s new alloy steel that is hard- 
ened much deeper than regular steel. Link rails are hard- 
ened twice as deep. Shoe grousers are hardened 400% 
deeper. The new alloy steel also provides greater strength 


on Lr with more impact resistance. 


Steel Steel ’ 
MORE METAL WHERE IT COUNTS. Optional compo- 
nents are king size. Every part is 
beefed up and made bigger with 
more hardened steel in wear areas. 


BORALLOY “HUNTING TOOTH” SPROCKETS are another new feature of the optional 
groups. Every other tooth is used in one revolution, alternate teeth being picked up the 
next revolution. This alternation means that teeth contact the bushings only half as many 
times as do regular sprocket teeth. More important are the teeth themselves—they’re 
machined for exact fit with the big bushings. This greatly extends bushing life. 


COMPARE regular and optional track components: 
Pitch Pins O.D. Bushings 0O.D. Track shoe bolts and nuts Sprocket 
D8 regular 8 inches 1 3/4 inches 2 3/4 inches 3/4 inch 14 tooth 
optional 9 inches 2 inches 3 inches 7/8 inch 25 tooth 


po ) regular 9 inches 2 inches 3 3/16 inches 7/8 inch 28 tooth 
( optional 10 1/4 inches 2 1/4 inches 3 3/8 inches linch 25 tooth 


HOW MUCH MORE LIFE? Variation in the length of track life occurs because components have different 
wear rates under various soil and job conditions. In sand, pins and bushings wear faster. In rock, shoes 
and links wear faster. 


ON-THE-JOB TESTS confirm that the new optional track components are giving up to 40% more life than 
the regular parts. On many applications, you can expect even greater wear life. 


CORRECT TRACK GROUP SELECTION IS IMPORTANT. It depends on job types and conditions. Let your 
Caterpillar Dealer analyze your track needs. He'll recommend the correct components to help you get 
maximum life at the most reasonable investment. Call him soon. 


FREE! Handy reference for ordering track Cc AT om ay Lal § L LA cad 


‘ options. _ New Options for D9 and D8 Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co, 
Tractors” includes part numbers that are 
. 


used to adapt to your older models. Pick Caterpillar Tractor Co., General Offices 
up a copy at your Caterpillar Dealer's. Peoria Tl U S A 
. + U.S.A. 








DIAMOND BITS 


ae ee ee TRUEIN G Mi ee UR es ee 
3200 W. DAVISON AVENUE + DETROIT 38, MICHIGAN 


HERE are two big reasons why the trade- 
mark“Timken” guarantees top bearing value. 
1.) It assures you of uniform high quality and 
performance. From the steel right through to 
final inspection, Timken’ bearings are made to the 
industry’s most exacting specifications. 2.) You're 


assured of the finest bearing service available. 


“Timken” is the registered trade-mark that 
identifies tapered roller bearings, fine alloy steels 
and removable rock bits made by The Timken 
Roller Bearing Company. For your guarantee of 
value, specify “Timken”. The Timken Roller 
Bearing Company, Canton 6, Ohio. Cable address: 
“TIMROSCO”’. 
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